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5 :i i: /<£ < . # t'x ^ y. iClEtt SJvfciSb^'T— <5' 

[ItfiK] 3oro|Etift!lW^fl5 7a— 7 3(iv,3oro?*^ 
|H1ta56 1~6 3^»t^n^tv^ffi$tv5-3oW8ft^{t 
■i-RGBO 1~0 3»C|^»-r5i5'o-;/^{f-^CLKl~ 
3SrW:/3-t-.S. :|!ll^fa-§-«I«l^8 2\tZ^<Dmm^(0 
1 o Sr^lJR U S' j!' ffi-§-^^^fB 8 4 ti 3 -o,£D i> u y 

f\,tc^m%-km^^Mc^ n ■j/i?fB-§;;t?D,-.A^mi-' 

■§-HP I E 1~3...VP I E l~3§r3oro|E,1tffiij»$l5- 
7 1 ~ 7 3 tC^r tu-etV^ifg UT; ■ =&?ft^{f 1 laffil^ 
t?«im;i5o .3o(D8ili^lHti$B6;l~6 3d- 




iff 1 ]• ■ x<?co.m^Mm^^m(Of!^^m,i3^xm 
cD 1 o i ^mmrf'^imk^mtf ■ ^ " ' 

ilo 

<^i3it-r?>p<^y i:^ 

[i»*^3 1 'm^m2'm^<r)^mmmm.x^'DX. 
Huiey^yftij^^stt, 



•§■^^S>5^^TBf^lE^l©JllW(DN^^g■ (Nl fiS^) o 

mm^m-t^m 1 n 5/ i^ft^sr^fig-rsm 1 ©p l 
Mia^^wB*^> * y © 1 o-efcs^ 1 osJt^^ ^ y <o 

ttrlSB 1 «8*^><. ^ y <^saT K 1/;^ Sr^^-t-?)fiii:T 

©y^/p;^ jc^S; D-CS(rlE7K¥T K w-;^ Sria*q $-^5 7K¥T 

Htiia^n -Ir s/ f- 1 WI2ttm«l!!»t^^ ^.y t tr^f^-rS t 
20 t^^iB7"^-fe■-;/-!^fi. tfJ|E^l®PLL[lIi^l'*Jtt^tfllE 

■g-tcs-rJi/^T, Btria^i ©6fe^;^*y*^biEm$ix^^ 

BUIH^2cDJl»«DN2^V(N2 H^m) (Dmmt:^^-^ 
m 2 ©*^i^S«fff 5^ 2(DPLLlHlj^tSr 

icy-fey h-rs^^S:^:;^^. : ■ 
■§■© 1 /^/li;^ djs c tr. mum i © jfeSi^sfrft -§-©:t 

0f w 2 o(D^>Vv;;^ einfcMIBH 2 o^Si^jS 

S-rsSiST Kv;^ii:S>Sr. S&fSSffiT K^;^(cjg»-t- 
5 :i t ic: J; o TttJlEaitT K $r jE»fi-5-Sii:T K u- 

(it*98] n^m7mm<Dtmm7r:mwiXh':>x. 

15127° n ir 2/ 1J- « . ■ ttflE^- 2 © P L L lasg }c *; Jt 5 «tlia 
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[0 0 0 1] 

[0 0 0 21 ■ ,! , ; 

a vfrr— ;?.-e(i; ,^^roo s (:t^_y~'r ^ >^i^-'y 

'y^TJ>>) 7!)mm-f-^M^i!)^h.^,: m3 4 (A) l±. ^ 1 
(DO St?fe5MS-W I NDOWS (-v-C n y 7 h4± 

<oWiM) vK^^oif^l;!. J|2<^DOS■T?fo.5MS- 
DOS. (r7'.^..i5' P y 7 Mtro^S) ,KX^MM^^^l^ 
fc4^flg5r^L-CV^5. 03 4 (B) . (C) -ttr^^-g-: 

[0 0 0 3] . r 20 

. J: S l^-f i^.Kl^® 1 ojdH 2 (DO S (DHiffiSrSS^-t-Sfc 
fete, 1113.4 (B) , (P) l-^Sl-C'^-f-ct^l-, 112 
(DOS»:i*;(t5«^ffi<DtfT:f^^y (.VRAM) , 
H i (DO S {c*3(t5*^fflWt:T':^>^ y (AVRA 
M) l:i?ili#^-iS'?rteili-5i61>S.*5fe.ofco ifc^-r-;?. 
^DfeiG^ttCPU^S^fT/^5©■e^ CPUcD^a^t^1(DISt- 
2 (DO S J; 5BiffiSr**i-.5*aStc{£ffl $tu 

•x: u*v\ . c p utc J; ^m(ofi!mt>M¥?:c'M< t: u 

[0 0 0 4] r(D^BJtt. .t^*S^fflCio(t?)-h3jE<D^a 
y lC|Elt^tufcg!ll#7'-^t-=e6oT;iafC<D?#l^$r 1 0(D 

[0 00 5] I ., ., , r 

r(D^0A<D?!li^«.*3£e«> /g^WBi'i^* ' 

(De*^> ^.y *vbism(^?jt^{t-§-sr^ti--^ix^i^tti-r^'- 

5 :/i!^^Sr^i-«l^(D^Wff"5I«.:^'l:4^-r5.8!«b^ffl^»i- 
\t%%^^^h.- ttilE^ic(D^ai.fF."5IfS-§-.t--?:n^*ti-f£; 
DX. ,«iIIE^m<D|!lt^«.^;Sr^^aii-.f::fe(DlilS(D^ta.f 
■ffiiJ«fa-§-Sr:milBm^.(Di!i!r^-^;-i- ^) \^^ic\.^MX^h H 
fmrlE^^cD?*^;^ ^ y 1)^hm^^-^Mz.wmW^t 



m TL-oom^ir 5 ft (D ijii^^^m-^ 

(D:J'a y^'fs^<DlotSr5l^lli-5i^^^^Si:^ ItllEil 

[0 0 0 6] il^^^SlCioT. ^^(D8^{S-^Sr31*^ 
.m-§-Sr^^LT«^#^tc«ip&i^5(D,T% mwc<of^^?^ 

^S: l:,o,(DsiE{ca.ia.-C*^-r5 r. i d^.^f^ 5o 

[000 7] .tfff2^W{t^^^¥Sfl.' t(rlEa*#S<D 
^liffi±(DB»fScD^4El^^;l-^*t^5^m(Diiimp^^^^*^^ 

m(Diii^<D^i^■?:*i^^^:o^^Tfi^fiE1SS;c(Di*^^f-§•(D^/^i' 

y i . HuiE^ * y e> m^^i$.mm7r— ^ s« isi^^ai 

;bX^a-f-fcJ6(D5l*lx-i?^tH*JWt-§-Sr. 
milB^ ^ y l^WjP&T^^J^ff "t^^.^^ ^ - .Sr-^tf J; 5 

[00:0 8], ^ y t-^felBti 

[ 0.0 0 9 ] .«ulBftiJWS#«i^#^f4.s;. ButB^^(DSgM 
$fJ»fS-§-<D 5 .i^tD 1 o^WIEil^Tf— i5?SEa3^J^m-§-i: 

[ o.oa .0 ] m^y"- ^ KmftiJWf :§-fix^ i).-Mm^m: 

[ 0 0.11], lillEa^^g:^, .:Stj|E5l«^#®-C*jltR$n 

.■ [00 12] zo-f'fu-t. ^^^ismz:^h;t'inmLr:i 
[0013] tfjiE|ji^^j®«^^:i^.#iSf*>- Hfj,ia«^# 

-.©(Diiiffi±(D,l *.(D*SiK(D!^S,^|^t-ffi^.t:5ll 1 <D 
;i»SrWi-SH l <^fS-§-5r^fiKi-S#^^-^tr J: 5 fi b 

^f-i■.^^,^^*^e5#:S-.btvfcltlsMlcDffi■g:^;lS<5v^-c 

IBmi^^<D|!fc#>< ^.y (D,fco.T?fe52#^ y (D7t<?" 

.•■l (Dg*^'^.^.y<D^jl.5^-K..^^^*#f •SSK'^ KU-X- 
^^^^ <!: . ■tfJlE7lc.^T;;K.!rr;=^' i Htr^SE,:?;.K t Sr. 
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im-t^ z. t ci i o Htiiam 1 <^S!it^y ^ y lC#;t 

[0 0 141 ®l(DPLLI5I^S{clS:fe^^^5S^Nl <d 

[00151 ^ btc, ^^ffffe@ig^;6S 

^yffll9gBt^g!ig-f S/^Xttr^i^. MIET^D-fes/f- 
HufSII 1 OP L L [Hl^lcifcttS HulHSI^Ni ©fit^ 
^H-rsr. ti;i J:oT. *flfE01(^)g)M^;'^y ;i^t>S£m 

iW, 1 cDlfe^Sr7k¥:fyf^»-^M-t-s J; 5 (c-f 5 r t /i^^f 
^H/\ ■ ■■ 

[00 161 r5i-^^ti^ T^a-fe s'1^l-J;oTSIgcNi 

[0 0 171 wmmminm^^^^^m-t^ wihs^^ 

® 2 ©m^Sr^^-r S ¥S:5f ^tf J: 5 bT tj J; v ^, % 

fc. HuiBS 1 ^ y -^hK. mumm.u 

HuiBH 1 08fe^>J ^ y d-6>^ffl 1 

1 (Dit^m^^m^-k^^-r^^wt. t : ttriE^ i j; t^- 
^ 2 <^m -g-oi^^-riid^— ^idS-^v^T, ■ Htrfsm 2 ©ji^ 

<DN2.fg (N2'fiS^) ■wj^»!Sr#i-?)^2«5fe^^lH 
ffm^$r^J5S;1-5^ 2 6'P L L^IHIKi Sr-^^. lfrfE7K¥ 
T Ki^x^^^^tt: BulB^ 1 ©^SUHffft-S-c^) 1 ^< 

H 1 rc>^^i^M3^{a-i-co 1 >'^fv:^ tciS ir^r ; ■ MK^ 1 co 

^*@Ufcig*tc:+iS-r2)SffiTKi>^lt^>?^. HfrlEii 
ST YUy^ \mW-r^ r t J; o T buIBSKT K u;^ 

[0 0 181 m2<^)P LL|5]Ktr^3£$n5^I^N2 a> 

[0 0 1 9ltulH:/D-trs/f-f±, buIEU 2 O P L L [sISS 

lE^ 1 OS*^^* y /i^fe^m^ns^ 1 ©SJt^fB-g-tc i 
oT. fitrfS«^#g:(c:«^$tuS^i<^e*^Srfiii:^i6] 



(4) 
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[0 0 2 01 7'D-irs/i^(;:j;oTSiScN2 

[00211 - 

A. ' 

B : ■ mmm^^?^^U(Dmm tWiW-. ' 
c. mmm^t^mi'mu6m^hw^w : 

xo E. wmmyi.mm^<Dm^hm^ : ■■ ■ ' 

■ F. 3 7K-M*^fE^«;^w1i^tfb^: 
G. '^MM : ■ 

[ 0 0 2 2 1 A. mm(o^immt i&f^ : m i f±, ;i <d 

— v-XT^AW^^Sri^-tr/a ^i'^lll-C^Sj' CPUS 
"0 {;ig!K$Hfcc PU/-^^^ 5 2 (rji, iBttgE'e 0 t , 
^lEtiSB 6 1, 6 2 t ; 3 /K- h Uli^tBtg^ 6 3 t:d>m 
!^^^^/•CV^5<, 3 0CD|*^IEtitl56 1 , 6 2S 6 3 {C 

20 ffiij^g|57 1, 7 2, 7 Sd^b^tu^'tv-^^fettSo Hi 

<DfEtiwsB7 1 tt. jEi-> Hi (om^tzmue i 

l/^-So ::Ci|Efgg)5 6 0f±. 3 ocDiJ^fillBti^ 6 1 ~ 6 3 
ta $ tvfc8!^^«^C 1 o 4r31Si-t- 5 fc © /V 

u ;xfB -§-M p X lE11i-s * ^ y s „ 

Jfc*3, 4oC>|Ett^6 0~6 3 0«^ta*iJ(ioVNT(i 

[0 0 2 31 3 jK- h gfe^fEttas 6 3 ©^m'/K— b ttH 
3 <D|BltSlJWSB7 3 }:iMigS$HT*5 ►) . Sfci; Hi©* 
30 ii^^K-^ hflC PU/<;^ 5 2(w, H 2 (D#ji^7}f — h fi 
i!)Pi*3^*Ji^?fP7 4^c:^^^^•■?:*^^g^igc^i^T^^5o mmm 

;dS4-x,fe.tv^o ^m.m%i^m/f'i:^y^mmu7 6 

«ii*J#a5 7 4tcW^i-5<. i!iilfr->5?#Sg|5 7 

40 8 J*. 'Cli-ROM^^-'^Y'f'<:^^\ %m.n.'f-(:^ir 

'was 7M {c#t*&i-5c' wmm'ihmmn 7 m^^^^ 

tp. /j:*5V S!Ja»iift^J®^7■4■cDl^S|5«^•i:»^^^co^^ 
[0 0 2 41 Z.(D=i>-):i:=L—$'-^:^y-J^\±. ^ 

uumm-^^^u 8 0 1-. i5t^ft-§-«]ma5 8-2rt . o 

s/i^m-S^^^FP8 4 i:, D-A|Smia5 8 6 IttsSSS 

50 ^±gp8^ot*. m^m-^(ommL<0'f '^ ^.>'^^mm-r 
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■5 fcSlJWIfe^M^fS^V P I E 1 ~ 3 , H P I E 1 ~ 3? 
^^^\.X. 3o®fE1tStJ^a57 1~7 SlC-W^^i-^o 
8!fc^{i^«J^lfB 8 -2 f4, 3 ^(O^mL^^ 6 1 — 63/5^ 
f3lf;^a^tl.fc?ft^{f-§-RG,B 0 1~0 3<D10(D^tfi 

^^^f|5 8 4(i.- 3o<?DiS«^J^^fP7-.l~7 3d^fem;^J$ 
tb5^PS/:J'fa-§-CLKl~3©lo?r51*^L. D-A 

^{I-§-«^g|5 8 2 t-J' o s/:i'm^«3^?fP 8 4fc^^6)tu 

[0 0 2 5] D-A^^g|58 6 fi, RGBO^ferti^l 
8 If -y h ;65fiJ tj ^ T 2 4 t' b ©r' v'^ /Vff-i-R 

GB0 4-T-^ci;/ff-g-AR. AG, ABlC^^i-5o :i 
tl/fe.<^T-:>-ci^{S-f^AR; AG. ABtis itlSgUBSiw 

So 'te^Js ;«7 9-^-^' 9 OOSElRl^ft^.VSYNC 
h Tk^lUfflft-i-H SYNC f4?ft^$lj^{f -g-^*^ 8 O A- 

[0 0 2 6] IEl2f4, 40©|2tig|5 6 0~6 3,(D;>«^y 20 

;£i|-C't/5o ial»g|5 6 Ott. 1 6 0 0®*X 1 2 0 07 
•^/W'9^7'Ui!';^«-§-MPXt UTiifc^fB^.^gBS 2 i 

^is^^ixSo llll<^MT^*^ e!<i^ists^;*5 3o^»te> 

[0 0 2 7] 02 (B) {c*i-J;5l-\ BlWi^^fElfi 
IFI5 6 1 (41 6 0 0®^x 1 2 0 0 'y-i <r>mM\^%^-\^ 
T*3i9..- 2 4 fc'?/ h(^aS$Sr*bTtv5 . 6ft^flBfig66- 

i5' t?fe5o Jfefc-'^ esli^lEtiSP 6 1 t LTtt. 8 K-y h(D 

[002 8] lEtiaS 6 0 t H i OlJli^fEtiaS 6 . 1 t tt, 

W LTV lEItSIJ^^ 7 1 (mi) 14. lEiS^ 6 O t ■ 

ttgpe o iBit^iElSlasa i *^bt4. isic«^j4e(r*aa': 
■ts^/i'^T'UiJ' ;^m-§-M P X t e!li^(t-§-R G B 0 1 ^ 

[0 0 2 9l'H2(^i!li^iB«a5 6 2 f4, 6 4 0Bi^X4-. 
0 0 y -f y(TmWi^n]t- bT*5 1), , 2 4 5/ h % 
^LTU^So 3 7K- M5fe^iElSgB6 3»4, 8,0 0;, 

®^ X 6 0 0 7 >'roiiiSlvMf& LTJS t) s -2 4 t* •;/ h- 

Sr'fi- UTV^S, fiH. 3,oW?*^|B1S%& 1 ~'6i so- 



'8 

3f4isic;kc#$©pjaD(cmu-ci/^-ct>j;v\ iati^J«? 

7 1 ~ 7 3 W^tV-etlf4. mmm^%^^^ 8 0*- 
b■^;ib^^5fcafF^^S■i^VP■.I E l~3. HP I El 
~3»c:i^?D-Cgfe'felEltgl5 6 1~6 3*»5>g!fe^{S*RGB 

0 l,~ 3 §r:?:tb^*ixSg;^ffi-r , 

[00 3 0] 1113. (A) f4; 3o©i*^fali^?lr?lJffli- 

5o 3ocDS^^|S1«^^4^•i^1?^•^^^^^ 5 3o(7)OS (-7 
/Vf^O.S, OS.l. OS 20. l-.toTWS^jl'TV^So 
-T/u^O S f4. i/>^xi^.®/g=3SSr— ^fi*)}-^^© S Id^ 

6 1~6 3<D^^yfS^Sr^;h.-?'ix*LTV>?.c E! 3 
(A) <D®~®[4. OScDW^X-W^WSSr^U-CV^So 
*-r. -e/v^.OS;5-bOS l--<0®^x.?rSi-?)»^d5 
df— j}^-— K4 0*fc(4-v?;^4 2*?6)A;^$tl;5i, B 

1 0Sd>b-^>'i'9^0St:i^Oj§^dS-^;tbn (¥11 
®) , -^/u^o S j4v';^xA©Wa<l:0 S 1 Jc:-©]!^^.^ 

(^WM®) o OS 1(4. «/T%$Hfc*!lSSrllff 
;6S^il-T-r5 tSt^y/wf-O S v';^7" AO^ffiSr^^^: 
5 (¥J«®) o ^rb-C, /&|!<t^l5tia5 6 1-6 3 t;iffiti 
^ tvfc|!«i^f4. B I p S Sr^ LT:* 7— 9 0 
(#:)I1H®) o 

[0 0 3 1] III3 (B) (4...=S-S!fc^lEt&ti5 6 1~6 3© 

/i*5>^I^OO S 1 000 S 

2oco|!ll^|Etigl5Sr1fSI-r5:ii:t)PTffiT?fe5« ^J;^ 
fi, .3 ocDIft^lEitgfB 6 1 ~ 6 3 StIrI DO S ;iSt^S|-r5 

[ 0 0 3 2 ] EI 4 (4.. S!)i^ftim{S-§-^^lf5,8 0 til;': . 
^tb^fiaiW^ff-^VP I E 1~3. HPIEl~3t 

* y — 9. 0ic*3tt SMffi^^i: (^H-ffiSr^-t-iaPJ 
E|-efc5o EI4co:fe±}c:(4, 3 oWlft^fStt^fB 6 1 ~ 6 
l*-b^-tvre*:ir^^lil*^T'^-3-o(De*^ff#RGB 0 1 

-^RGB 0 3^c^£;j::T:*7— 9.o{r*^$Hfc3 

o(7)g5t^©^S^^*igWO 1 . wo 2. WOS^Sri^LTV-* 

[0 0 3 3] |il4roT^tCf4. X 1-X 2i^±fCtJtt5 
ft#&?l^/i5^ $ tbT*5:(? . ,7K¥IS]»«-§-H S Y N C t . 
■•|!li^^J»ft-§-p^fea5-8 0 ;5-e> 3 OWlElgffl^gB 7 1 ~ 7 
; 3lC^tu^*t^^;tt>tT'5*^^ttiB<F'5I«,-%H<P I E 1~ 
3 fE«ai6/0cd>t5BE;9^m^ix5-^W7°U'^;^ff-i- 

: 0*¥J*^>HMRX©&Ji^;dS;^$nTl-'5o — I§14- 
<P*fl!l»c:,f4' : Y l -Y 2itg±jC*5(t.5m-§-jS?i^^5*$il' 
TtJ!? . SKID^fi-i-VS YNCt. .Sft^$ijffll{f "i-^^t 
las 8- 0 d-b 3.0(D|Btt^JtSlFB-.7 l-<~ 7 3.\C^ix^fl-^K. 
e5il;5)Sil;ggmi%nrit.-§-.VP L-E l.~3-i:. .ffi1ta5 6 0 

X0D^S?K*S*$'^X-C:V.^5-o ., ... 

• [ OiO 3 4 ]*^;l-«^l*^iEti^.& 1 \t'4ix. ^ii,5*5Pfife 
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nxv^So sE^mrp^^s-^-v p I E 1 t>®ffi(7) 

(D'i^W. ^l W|!fe^m-§-RGB 0 1 tt. r^ifeCD^ajfiF 
"srfs-8-HP I E 1 , VP I E 1 :6Sl/^-fHt>HU^^i'-t?fe 
5^F^(r*5V^T. ^ 1 ©e*^|SlS$l5 6 Id^feSS^W^tl 

-i-HP I E 2, VP I E 2*5V\-ftut>HU'^/V-CfeS« 

ra^c:'*5v^•rll 2 ©e^^iEtiSc e ■it^hm.'H-m^^. ^ 3 

cOSft^'m-i-R G B d' 3 fi, SgttJfP BlIt-i-H PIES. V 

P I fe 3ilS^^■fi^tJH^-^/^■efc6^^B^^-t5V^T, ®3 

[ 0 d 3 5 1 mi§m%^WkU 8 2 tt. iBtsas 6: 0 A> m 

;^ ^ixSV/u^T" uj>' :^m-g-M P X DT, 3 otDg* 
^{f -i-RG B 0 1 ~ 3 © 1 oSrSSl bTm:^)i-5o -^)^ 
^yi>i?;^m-§-MP'Xfi, 'H K^Ifc^ft-i^RG B 0 1 i 
' * 7-^ = ^ 9 0 ©*^fctSo-C=&®^iC*3(t 
S-^/W'^^yU'i^^T'— ^OfiISr^i-m#-Cfo5;iS. |1!4 
T'»i@^03«3:-t. ^TjFiKrJ^HMPXCD^'fkiSE^^J- 
V M p X (D^\\L Jffi V V ^ 5', ^ife 

fl. ll^©-7-'i'^:/Wi5';^f§-^MPXtt, *5p^:»-HM 
P X i l^lf /i{S-§-dSife^i^©Jlllc^ij^UTV^5m-§-T*fc- 

[0 0 3 6] la4©Xl-X2i^±{c:*3^^T■ -^/V^^^ 
^c?;=«.m-^MPXCO*¥fi£:»HMPX<Dffl:{*l. 2. 

3. i(DJW(;i^jt:LT*5t9. :itu»;iiSCTSJti^m-i-RG 

B O 1, RGB 0 2, RGB O 3," RGB0 liP'^^^ 

[ d 0 3 '7 1 ?fe*5: IBti^ 6 d (ClEti^nS-^-'V^T'U 
iJ' ^T^— ^(4. ^^i? 9 0©iiiffi±ic*3V'>-cJi3t 
$Hfc*'i^i^^«©i?--r DT'c p u 5 0 

:^SrffiV>T. ^2 t||3O*^ffl*KW0 2, W0 3<D-9- 

TCPU'5 0;e(W/v^:/w^;^7'-^^±figL. lEttas 
6 0frS^j2;tPo ^i^. ^ 1 t^S^^t^W 0 1 tc«^ $ 

[od'38l 1212 (B) , (C)"'/ (!))■ ii^-f-J:5!^i 

«a5 6 1~6 3/a='6>^^a3$ttm^m-^SraiaTID- 

^fBti$B6 1~6 3*-^Ki?^m$ix55ft^m#»^^n^r* 
tVlUffl-fSiJ' D s/:?ff^CLK 1 . CLK2.''CLK3 
SrlSttftiJ^SB 7 1 , 7 2. 1 Z ^ ^ y ^ 
8' 4 ^ . iJ' n .;/ ffi^«0^^ 8 4 f± . KtSlfB 6 0 A- 
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f5©2?p.;/^f=-§-t0 1-oSriliRLTD-A^^t58 6}:: 
^dgiaSS 2/5»?>tU;^$H5l!*^fS-§-tC|^«Lfc^cis/i? 

?it^fBitgB 6 1 ~ 6 3 hmi-^%i\,fzym.\%%\±. 

Jx^tufClD^bfc^ni/^ff-i-CLKl. CLK2. C 
LK3tCj;oTD-A^i^i$n5©-C. D-Aig^g|58 
6d^bW;^$>v5T-?-ni/S*^ft-f-AR,- AG. AB 

10 [0 0 3 9J eA±©j; :i©3i^fc'' ^'iy;^-7"i^ 

t?(4. 3 0(75?!l!:^fElt^6 1~6 3;4^feK^I±J$tl.fc?!li 
^ff -g-R G B 0 1 ~ 3 © 1 o^ift^ft-g-eo^gB 8 2 T'^ 
|fex:/£;65e5|^^5r«^i-5©T. C P U 5 O ;65ut^|Btg 
• ^ 6 1 ~ 6 3 (DWi-QW^^—^ b 

20 [0 0 4 0] lEtigBe 0 tm^istigse.i 

= ^9 0<Diiiffi±tC*3Jt5#efe^^*^W0 l~3©-i^-l' 
■ Xt-KBi: JbTM^StoJijefrfS; DT. fEtigp 6 0 tclBH; 
i- 5 ^ X X - «r^^ tc^i^T* # 5 1 1/ ^ 5 ?il 

I 0 0 4 1 1 3 o<D|j^|Hltg|5 6 1 -6 3 SrWS 

^esi^fefa^wo 1 , WO 2 , WO 3 F*^^c:-ei^^J^®o s 

30 5o 

[ d d 4^ 2 ] • B'.' mmMmm-^^±U(Dmm tm^f-.m 

5 f4, ?fc^*J^m^^4«B 8 0 Of^ggiSltfiSiSr^-r:/^ 5' 

i^m-Vh^. -^fc. llI6f±iili^$!lfflI^f-§^^;£g|J8 0«* 

X.0 ?Di«S!)^ffi-^^^$|5 8 0 (±. * 7-^=^? 9 0 
»C^|&-t-57K¥lll«W-§-H SYNC*5 J;t5Sa:lSl»^t■§■ 
V S Y N C t . 3 OCDlBtt^J^gB 7 1 ~ 7 3 iZ^fl-^'fl 
7)c¥»gtai¥^{t-§-H P"- i E *5 J; OtSE^mi^W 

40 m^y p I E t sr^jsK-fTSo -ift^ftfj^w^ii^gp 8 0 

[0 0 4'3l pPLLlaSl 0 0 : gfelfe^Jifilft-g-^it^ 8 
0 rt©#gPSrl^^ $-&5 K 5/ h n y ifm^T) T 

CLKSr^^i-S, • 

[0 0 4 4] 7K¥Pl^^ra*e'>'^' 1 1 1 : Ks' hiJ'CJ 
s/;?^B#DTCLKIc:S-:5^^-C^ [216 (a) };i5^f<J: 5 
^c:. .*:Jplll^»WH S ^r*3^^•C.L l^-</i-a; JiSft^H l 

•ft-^H S Y N Clfi L ^'</l'(Ci^fctu5^FBl-Cfc5o 
so db\ ig.s J; 5 . f/^'^ifi ii o-a;^{t-§-H 
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1 tt^(0S^7K¥IDfflfS#H S YN.C i VXf^ikMmit 
■^-JV^^I 1 ifi. 7k¥Pl^it-S-HSYNC?^f^^-r2), 

-fx— CPUA;^5 2Sr-^M.TCPU5 0*»fe7K 
i^^J' 1 1 1 F*3rc>ia^LJ'j:v''^v'.;=^^(-# 
#jZ>*tu5. i^<C4b\ ffl^^Wft^H, h^i'oy^'ft-i- 
U5 o^cJ:oTf^s$^^2>rt^±, «T»cSii^l-5#* 

taxB-r?)*¥y-fes' h^T^^-i? 1.1 Sd^tj-^;^ 

1.1 .l;45i;-tr5' h $ixS^'X?H v^-<7H;i<«:fc:ix5„ 
[0 04 51 7iiW-^< ■^--^m'^fl !> ViS' 1 1 2 : y 
-ir •;/ Nfp-i-H 5 y -fe h $^^-C L I/'^/VtclilT !9 . tK 

{t-§-H2 (0 6 (b) ) Sr^^Ki-^c rrT\ 7K¥^^S' 
^ 3K-^fflPflH B i (4, 7k¥^IS)«{f -i-H S.YN C(05i± 

[0 04 6] im^^^^mS^lJf;)^'^ 113: y-fe-;/ 
h{t-§-H 5 y -fe h^HT L W^/UcsiT 9 ^ 

(0 6. (c) ) ^4^-f-56 

[0 0 4 7] t.r.^-e. I2i5ic^i-J;5tc, and>5^- 

M 1 6.IC(±ff -§-H 2 t fS-§-H 3 ©Keff# t $ 
tu-CV^5. ANOy-.h 1 1 60m;^«-§-HYENB 

1216 (h) (c^i-J;5l-, 7lc¥8ft^^^»FB^HEic; 
*^V.^TH^-<-'^t^fc5.«•§•X'fc5o EAT-^fi^ ■ff-i-HY 

^^90\Z.\±. 7K¥*a'l'^-:?'''l'^B-§-HYENB>65H 

[0 04 8] Ttc^^n^-I^df— ^SB^^*^?^'^ 114: 
y -fer >fg:§-H 5 (CJig: L U"</HC5i:T 9 ^ tK^^ d 

. H4 (EI6 (d) ) ^Sr:fe^i-?). rr^-C. Ttc^^nvh. 
jK-^»raHFi:tt. ;*csp|!ll^*^fflWHE©i^»d^5) 
7k¥ y ir y f«F»aH R ( K s/ H D .y ^5^ m-§-D T C L K 

■ [0 04 9] TK^y-fe-;/ H^ra^I^^'i? 1 1 5 : ±IEC0. 

1 1 1~1 14^V±:-y hir^V-^-y hW-§-H. 
5 (06. (e) ) ^±^-t^o m-§-H5 f4.,7K¥7n>' 
h^-'^mm:^^'-^^ 1 1 4(Offi;/3m*H4^S3^*5±:65• 
o h D :5' ft T C L KOlti >? 

L U'<;w{c5tT9 , 1 ^ D y ^^tcfi:i;'5i:Ji5m-§--efe 

So ±iELfcJ:51-v *'?>'i?l l 1~1 l'4.(4s 

H 5 (DiLT ^iCX^XV±y h ^iXX. .■ff-f H.l ~H 4:-. 
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[0 0 5 0] U-t(oxoi^s ^e^v^? 1 1 i~i 1 SO 

m^\^X -oXTi^^mmit^H sync ^s^tsfe $ tvS i: <!: 

[00 5 1] ^j^MWt-^^±U 8 0 (4. sa:*-|S]©W 

t LT, J:34Lfc#*'?Vi5' 1 1 
1~1 1 5\z^ti^'itiM^-ir.i>p^ty-$' 1.2 1~1 2 5 
^*LTV,^5o SH*W<^«raSra5ei-5*:?V^ 1 2 
1 ~ 1 2 5 14, K 5/ h ^' D ^y^m^DTCh K(D{-^t5 !5 
10 {C7KspP)^{g-i-HS YNC (=H.l) Sri?o -;/:^A;^i: 

^1 1 l.-vl 1 StIllC-efeSo 1217 (a) ~ 

(e). \Z7jk-t.:p,^y '^ 1 2 i~.i 2 5<om;'jftf-v 1~ 

V,5<D)KJi^$r|216 (a) ~. (eX tr^i-«-i-H 1 ~H 5 

(Dt^mt^tt^jrpfimfi^x^ii, tit£v. ,c pu 5 0 

;657K¥^:i^|6]0:* !j'>'^5',,i.' i.i ~,i iA<^'?:in^'f^iz.mi& 
. ir^m^<D%p t. mk-p^<p*^'-yf 1.2,1-1 2 4 
(D^^^^\z.m'&ir^mmpk^t\-t^f£^x\>^^o 

[00 5 2]'*fc, a^^/^^yi^-^Mt^UYR-ti-B 
20 S:f^fig;i-5 AND^^- K 1 -1 6.t>lM<S UT. SE^^-C 
^-^^/VfB^yYENB. (1117. (h) _) S:f^^i-5AN 
D-J^— M 2 6 t)iS;^t ^>i^TVv5o 

[0 0 5 3] |ft^$IJ»«#^i?E!5 8 0.(±, 30 
(D|Slt$iJ^»a5.7 1-7.3 t;i.-^;t^)^m?fFr,fB#HP I 
E, VP I ESr^Jx^^xf^fiKi-5fcie)«3 3o<^fF'BIft-§- 
4^0^1,3 1-r 1.3 3.Sr{i;tT^^5„ ff^ft^^J^KIa] 
Kl 3.1 -.1 3 3 W,-€-H^:tl,(4, .^JcO^fifeil^*'^^'^ 

[ 0 0 5.4 1 7lc¥^3%M^t!».M;& '?X<5'.1.3 ,4 ,: tK^* 
30 ^-f.^— :/yl'ff-i-HYENB (1216 (h) ') .<DS:±i? 

-</Vlwic*>±dS5ft#.H 6,', (121.6. ( i) ) .Sr^^L. 
¥k^4 ^-T'/VfS.f-H Y E N B T-Wt)« Vt-y 

0.^c^^$^^5m^S;«l5o.I114{c*3^^T, Ife^ffi^W 

0 io*qza^k«c«iraf4tt*A~k«F©fflraT'fe 

.t). -^fc, ,Sft^^i^W0.2(O7(c^«S5:tg^^Kf4fitfiB 
—la:* D ©JffifB^ , .liii^^tiSw 0.3 ©TK^p^^ti^W W (4 

40 ,teSC~te*E.(DSSFBl^fc5o .' . , , 

. [0 0 5 5] iii^^Th^mymMy.f 1-3 5 : 

^'f ^^^r- >f AfS#H Y-E NBCDir Ji 1?;^^?, y h tmW. 

?)m^H7 (06 (j) )^^^U. tK^W^-T^-^ 
, /vm:§-H Y E N B CO 5t.T f? •CStf y -fe h 5 « 
. [0x0 5 6 ].; AN.Dy-,h- 1 3 % : «.^I^-6.t«*H»7. 

ft-i-HP I E (0 6; (k.) ) Sr4^i-.5;o 
,[ 0 0 5i 7 l;fp pi{f,#:tfig;lHl8S lv3. i;.p-. 1^3 3 (4, b 
so. .td, aiS:^[6]»cH LT. -Tlcqz^z^iaiirHiT^ JiKE©? 
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*!^>';? 1 3 4, 1 3 5 i: ANOy- M 3 6lC-?:H^* 
H>Pj-;&i-5 2o©;&!>Vc? 1 3 7, 1 3 8 i:AND>5^- 
M 3 9 5:{i;tTV^?,„ ANby— M 3 9d^bH, S 
B^ttlfF"I{S-§-V P I E (in 7 (k) ) 

7K¥*[fiIl'Mi-5:«?i?>'i5' i 3 4,1 3 5»iKs/ 

^-T^^i-y/V'fa-i-HYENBSry-fes/ hA;^i bXV^5 
(DicMl'X. Sa:^[6]lC:Bli-5*!>V:5' l 3 7, 13 8 
(i. 7K¥llfflfa#HSYNC ( = H1) Sr^n-;/i5'A;0 

(0 0 5 8] Vh^mmfm^^^^S 0«. Sili^lBlggP 6 ■ 
1 ~6 3 <DWc 't^\^i^^<Dffpjm^^^m^ 13 1-1 
3 3Sr^^TV^^, i-^Jii^h. 4m^sS.^U6 1~6 3 
^;l^i^^*^^*^iS•t■5t^^^t^!^^iHl8S 1 3 i ~ i 3 3 Jc 

Xox. 'EI4 ii^-t-is-femi^^fs¥©m' (HP I E 1 , 

VP I El), (HP IE 2. VP I E 2) , (HP I 
E3, VP I E3) ti^tl-^tl^^^tl^o 
I 0 0 5 9 1 f£i=. ff-^m^±^\E\m 13 1-13 31^ 
(Dlo^^y^^ i 3 4, 1-3 5, 1 3 '7. 1 3 8{c:(±, CP 

i~wb 3 (1214) roi^>rXi:^fir^fcJiTj8#t-^SCT 
CPUS 0;65*:^-t-5o ' ' 

[0060] 'ikmmtt^^b ^mmm^^^"^ 

SOtt. 04 ic^t-*¥l5)»3fB^HS YNC t; SiSID 
^W^VSYNCt, ^fflfFnlft-^H P I E 1 ~ 3 t . 
VP i'e l~3i:Sr^^-r5i la'li^^i-i p'lcis 
l^fflm-8^H S Y N C i: SENl^m ■§• V S Y N C ti* V - 
^i^i? 9 0b«^$H> ff^(f>HP I El~3. VP 
I El~3(ilB1i*lJ^g|57 1~7 3»c:'W*&$tu5, 

[006 1] c : '-■^'mmu h iJt^fsisifB witfife t ts 

if : r r T-li'. 'IBtiftli^SiS 7 1 , 7 2 i: ?*b«[|Etia5 6 
1,6 2 ^^«^tlbm-oV^TIftPJ-r5„ ■ 3 7K- hEtt 
■ ftiJ^gP 7 3 t 3 m^lEtigB'6 3 <D«jEig t iftff {CO 

I 0 0 6 2 ] Ei 8'tt. IBtifel^^ifP 7 1 C)>3a5«^Sr*i- 
' s> i^'iax-feSl ■ • Bl 9 fi? IBtiWtP 7 1 <0% 

« , H - P L L #P I 4 ' 1 i: \ V - P L L §151 ^ 2 i: , 3 
0©iS'?^S?lggPl'4 3~i'4 5 NAND-J^— b 1 4 
6t\ >->^-^' 1 4 7 i: , T Kl/:^^^[H]«Sl 4 8 t 

[0 0 6 3] H-PLLSBl 4 1 (i. 7k¥iSUlfF"IfS-§-" 
HP I EOJliS^WNh fgrojlJSI^^W-r^'^ D .y^ft 
#CLK (0 9 (h) ) ^^rife^-rSPLLlHl^T-fcSo 

Nh tt. '7k¥SEmt^"si(f -^-H p I E(n>\nm^ 

(B) , (C) , (D) tc.T5-r?fc^iS«Sl56 1~6 3 0 
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tSo CPUS 0;55H-P LLgPl 4 IWNh ©ffiSr^ 
■ IEi"5wttc:J;i9. Nh tWh ©Sl#tc:;^: DXg!)i^Sr7X 

5„ /£*5. H-PLLgPl 4 lT*f4. *¥^aifF"rfB-§- 
HP I E05i:±ip^s/i^{c:|ll^LTi^cis/>^fS^CLK 

[ 0 0 6 4 ] V- P L LgP 1 4 2 fi, SE^fflfF^rW-?- 
10 VP I E<DJl)ffim(^Nv {g(Djl)S»:Sr#i-S(S-§-VCL 
K (09 (b) ) Sr^^i-2>PLLlHlKT?fe5o 
-e. Nv (±sKSgtafF^ffi-^v p I Eoi^ffli;i^ga-r 

Sy-f'vi^T-fcSo :iov-ri/mNv 02 (B) , 

(C) , (D) {r^-rift^lElS?fl56 1~6 307^>'^ 
Wv h\±Wii^\%\^Wt.'&-t^th-m-^^ . Nv tWv CD 

[0 0 6 5] 01 Ott. SJl^Sfl^gBl 4 3, 14 4, 1 

4 sroF^gi5«^^s^^yD s,i!'0-^fe5„ ibimmMn 

20 20(DD7 y s/7^7n ^T"! S 1 , 152i:. AN 

D'^-'- h 1 5 3 ^:-C«^$HTV^5o 2o<DD7y y:^ 
7Ds/7'151, 1 S'2«^n.;/i5'A;^i^^(Cf±, H- 
PLLSBl 4 l-^!i^$nfc:J'D-y:J'ft^C LK*SA;0 

^nxv^So iJtff^S?^a5^<oA;^«-g-te. ^i®D7y 
ixT'^D ■yT'i 5 icoDA;^3iffi^(--^x^.ixTv^6o n 

l(DD7 y •>':7'7d V7'1 S l WUl:^tt. ^2©D7y 
5/ ^"7 n •> 1 5 2 (D D A;^^^i3 J: A N D ^— M 

5 3lw4-x;fe3xTV^5, AND-i^*- h 1 5 3»Cfi, $ 
tc, B2»7y s/7°7n s/7°l 5 2coKtea;^*s^x.6> 

30 iT.-Cl/''5o ' • • 

[ 0 0 6 6'] 0 1- 1 fi. &m&MU<DWsi¥i:^^-f-^^ 5 

V^^^— hXfeS. 08 lC^-r3o(DiS?i^S?^g|51 4 
3~ 1 4 5 CDA;^/ff -^(is ^n^'tvVP I E, HP I 

E, /vcLKT?*)^, vcLKoWJc{v|-itfc 

15-i- r/j fi, ■ft*VCLK*5-r>'/-<-i5'- 1 4 7-egK 

5 ^M^^^l 4 3 , 1 4 4,1 4 5 '^^OA;'^^B■§■ 
VP^E, /VCLK, HPIEdS5i_ho-C/!i^6>l#i 
CD ^ a y ^'-ftf-i-C L KCDltT i? X-tix-^eHcDdhl^^JW-i-V 
40 CLR. INC, HCLR>65HU^/Hci:±!3. 2#S 

[00 6 7] 0 8 ic^i- J; 5 IC. 3 -off:>m.TmMU 1 4 
3~1 4 5(D^-P •7i!'A;0ffi4^}Cf4: H-PL'L^l 4 

v'-'So ^ l<^fef^S?i^?fl5 1 4 S-C^iBK^nSSEy-fes/ 

[ 0 0-6 8 ] W> 2 (Om^mW^U 14 4 -C*^fife$H?)3!k¥ 
y -fe y hfS-i-H C L R tt. jfej^i^ l *^J^CD*^d5|^T-r 
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15 , 

. 1 0 0 6 9 ]. ^'3 (our^m^mi a 5 X-^^^fh^mU' 

y 7^ V\t% I N C H.. 1 if^:^<D^m^f- 

m^xh^o ^cejb\ *¥y ir^' ^^f-i-HCLRtSii:^ 

[0 0 7 0] NAN.D>5^'-M:4 6 (08)^*. ||2(D 

[0 0 7 1 ] /^^b\^lp|BltfttJI3fB6.1(Oa>^{S-^V 
CLR,. HCLR, INC, RE. C L Ktt. -ftfe^lStt- 
aS 6 1 ifstsase oh\c^m\z.^^h^^. . 

[0 0.7 2] 01 ^C^i-3oO|BlS.$^J^aIgl5 7 1~7 3 
H-P LLgBl 4 IteilS^^tVi^lir^.lgcNh (Dm 

[00 7 3.1 mi 2\t. 2-D(D^i^W.^^e.l<D[^^m , \ 

li. 1 6 2 t^^LTV^So-rtDlS^tilBtggB , 

6 0,v, 6 2 tlRl«T*&5o . ... 

[0 0 74] V :^yj^mmym^mmu leo coa;^« 

^(Dm^x-h^o^ ..... ... 

AD BUS ; C PU^^><.5 2 <?:>r Y \y:^/'f—^ 

AHLRW : T Ki/>^c^±<4/T^<^^4'^s ib^ctt;^. so 

A E N : T K l^;^'^^^^ ;65W^T*$) ^ r 2r ^-f-^f -^o 
DEN: ^—^^^:^±'^^^X^^^ h ^7V^:t\t%. 
[0 0 7 5] ^V^^fgttl/;»iZi*J^gCl 6 OcDm;^ti; 

RADDR S : yl^^J^^T Kl^;^o : 
RDATA 

RWR : .^^-^iNSiim-i-o 

RRD i.-^^-^^iNgEmm-^-o^ . • 
[ 0 0 7.6 ] v-y T/v-sgffl^iwas 1 6 1 (DAa;^ti?feo 40 

ADBUS : T Y\^:^^<:^6 

ADS EL : 4,o(OT K 1 o^riltRi"^ T K 1^;=^ 
AEN : T KU-;=^-^-<;^ADBUS;^5<ft'^/cer t ^^i-T 
V C L R : eft^^B^O 1 lH]5^c7)^^;6?Stl^T"r ^ fct^lC 1' 
I NC : jfe^^Tl*i^cD5*^y-^Og£m L,;65^T-t-?>i 



i5 

CLK : 5/i!^{f-^o ^ . 
R E : y - ^--://Hf -^o. . 
SADDRS : iy^JT^yTYU:^^ 
S.RD v-y T/V^mfF-pIla-^ - 

[Op 7 7 ] Ell 3.fi, 012 tC^-r> ^.y 1 6 2 C7)f^ 
aslf^Sr^f ::^^i>'^0'^*fc^o 7«'^yi62tt. 
.yir/i^TW 1 est. irv-^.^.l 6 6 2o(7?3;^ 
X- h/^ry7Tg!5167,168 t Sr^i;tTV^So 
1 6 6ti. ^>r^/A»ii{g-^RWRlC^DT. 
^i^T KUr ;^RADDR S i: ->y T/VT Kl^;=^.SADD 
RSO— T^^.y.^y'VT W 1 6 5(DT,K»^^A;b 
S^t-g^Sni-6o ^^y -tr/PTl^-r 1 6 5cDtlii:^ffi^^:^^^ 
tfi. .||l(D3;^7^— >/^^/^r^i.6 7 Sr/rbT^v 
^i^T'-^RDATA;55a;^j$tt^o Bl ^7?3;=^7'— h 
y y j 1 6 7,C0ftlJ»ffiT-lCtty A^mm-^R R 
D;65-^'X,bix-Cl/^^o ;^^y ir/VT 1^6 SOiU;^ 
fl. ^bt-. ^203;^^-;>/^:^/:7Tai 6 8^^ 
^{f-i-RGB 0 I t bXM;^$tt. 6^^fS:§;^ma5 8 2 

(01) tc:^x.btbTV\5o ll.2cD3x';^- h/^^^/^'r 
gPl 6 8 0^J^A;^ffl^-t-fiv'y T/k^mftiJPgBl 6 1 

t-h^TLh^.^'y}) r /vx - ggmw^ffi-i; s r d ^^s^: 

^^^^^^^T^.-i' iy\?^ RAMX-1tJ^$ tbfc/^ 1 6 

[ 0 0 7. 8 ] \-^\%. 0 1,2 ic^-Tv- y T7vgEt^$(I^8l 
asi 6 i <^rtgi5«^'^*'f-:/t=' 5/>>0-efo5o .;^i^c. 0 

i snv-y r/v^mso^asi e i f^Kf^Sr^^r^^f 
.^^^-.h-t?fe5o , i/y T/vg£m$iJf^^ 1 e.iii. 

8 \f y h 4 O.CDT K v;^ Ix v^;^^ 17 1-^1 74 
i.^.^:3-y.l..7.6.i:Srii;tT.VN^o rr^—^\ 7 6. 
fl. 2 tf^y K(^T Kk^il4f^W-§'AD SE LSry'=3-K 
bT4ocDT Ki/:=^ i^v^<^^ 1 7 1 --^ 1 7.4;^ lo-fo 
.|iIM?i^(^<^-:7'/i-il^^t-i-^. (01 5 (b) )-o TKi/ 
.;^^^>^ADBU S;5t.^fe-^;tbtbf^T Kl^;^AH , AL , . 
BH , BL (0 1.5^ (a) ) tt. T K l^;^ Uv^;^ 1 7 
1 ~ 1 7 ^ 4 ^ 4 X. b ^ T K i^:^ *^fB-^ A E N 2i:± 

[ o,.o :7 9 ], 0 ir6.i^; y ic>ct^5;-r^ Wffi t r K 

;^ t iDM#Sr^'t:m;s:0-e^*?|o T Kv;^ AHALtt. ii^- 

S^iTTKv;^ (Je^T. rj^r,*^.T K^^J T*fe. 
So T.-Ku^^sBHBUiN ®ffic^5feii^,coft^i;im; 
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[0 0 8 0] T/Vggfflftljffll^l 6 1 ([§114) fi. 

Z^<DM%^ \ 80, 182, 184 t.. 2 0(D^ -/^ 
1 8 6, 1 8 8 zK¥*^V>5^ 1 9 0 i:Sr^l;tT*5 
(9. "tfc. 4ocOAND>^*- M 9 2, 1 9 4, 1 9 
6. 1 9 8Sr^i;tTi/^5o r^^bc?:)5•^•T?. ;?)Pg^i 8 
0, 18 4i:. ^5/^1 8 6, 1 8 8*ti. mSl^f^t^T 

[0 0 8 1 ] \ 8 4tt. 20(DT Kt^^^l^v^;^^ 

17 3, 1 1 A\C^^'^i\.fz. 1 6 tf 5/ hcoJq^T KU';=^ 
BHBLt. ^ic??9y^l 8 6cDm;tlD 1 8 6*i:SrJP^ 
-r^o mi(07:/^l 8 6(t. ^liOANDy- M 9 
2(D'a;^{g^C03tJi9^;yi^Tyir5/'K^^ */c. % 
2<7?AND^'— h 1 9 4 om;t/{s-§-i??^t±*9 V^TJP 
»:^1 8 4Oai;0Q 1 8 4S:t¥:}t'r5o ^ICOAND^ 

9 2fl, mm^^J^y hffi-^VCLR^^n :yi^« 
-^C LKcof^SaSrSJoTV^^O-e. [215 (j) tc^ 
-rj: 5 SE'y'ir^/ h«-i-V C L R;dSH v-</vtci^fc 
tt-Cl>SWPs^tC^iti-5 ^ n ^/ ^{f-^C L K(05i:_b (9 ^^^^ 
5/v^Tmi<?^Ty^l 8 6-;d5y ir> ^$i^^o ^fc. H 
20AND'>5r*- h 1 9 4fi, V him"^ I 

ISE^^-^ y ;^ V-hft-i-I N C;65HU^/Vlc>RfcHTl/^ 
^mm\^^±^^ ^ t3 ^ ^ft-i-C L KOa:± ?} v?T* 
^1(^9^/^1 8 emm^l 8 4<Dm^Q i 8 4^^ 

[0 0 8*2] HICD^ ^/^I S 6<DtiitfQ 1 8 6 fi. M 

y^i8 6tmrctj:y-^^uwr^timz'^ -r^^i^ 

feme. Jp'^^g^l '8 4cD0b;OQ i 8 4^m^T V\^::^B 

HBLtmrnM-t^ (E115 (i) ) o. 

[0 0 8 3]^2(0^5/5^1 8 8(i, ®1C0AND>>*- 
hi 9 2(Da;^m-^co*±(9^5/i:^T-yiry S 
fc. macOANDy- H 1 9 6Offl;^«^c0S:±i9:^i/ 

i^xmKD^y'^i 8 eco'mtiQi 8 e^m^ir^, m 

3(DAND^— H I 9 6tt, 7i^^V±y bft^HCLR 

5 Xk) lc^i-ct5 t-. *¥y ir-/ hm-§*HCLR;$i5H 
U-<>^V'lC^SfctuTU^^fflrai;i^^t~r ^ ^ n >y >^f=-§-C L 
Kc7)S:±!9^^^v^T*|g2cD^-/^l 8 8t^^l<D'7 

18 6 (7)fcb;^ Q 1 8 6 ?)o * 

[0 0 8 4] HICO^JD^^I 8 Ofi. ^2C0^-/^1 8 
B(Om:bQ 1 8 8 2<:>(DT 17 1. 

1 7 2{c^^^t$tufc*&.'ST Ki/:^AHALi:SrJP»i-5o 
® ICOJP^^I 8 0<7)t±l;;^Q 18 Ofi. SSirfpiOT K 



(10) 

[0 0 8 5] 1 9 Ott; ^3(OANDy- 

M 9 6cDm;^m'§-co\t±t9^ixi^T*yir5/ h^tv, ^ 
fc. m4(DAND>!f-hl9B<DltiMB^(0±±^=^y 

9 8tt. y-K-r^-://^fs^RE.coseff^t^no, 

^{f-i-CLK(?5f^3Sa$r5JoTV^5(DT\ 015 (1) 
. t-^-rJ:5t-. y — K-r^^--y/Wf-^RE;ii5HU^/v}c: 
tSfcHT V ^ 5 «P^^ IC^^i- 5 n o, v(f ^ C L K CD 5i:± 
(9^:yv^t-lS:;DTs !>:/^ 'l 9 0 rj^ :/ fs ^ 

10 -f^my-r^o ^<^4b\ 7K¥:^!>v>5^i 9 Ocd:^^^^^!! 
Q19 0tt, i^^:}i\^(DTV^MZ.i^^'r^, 
[0 0 8 6] H 2 CQ;[)P^^ 1 8 2 tt, mi (O^m^ 1 8 
Oc7?tt|;^Q 1 8 0 i:. tK^:*' 1 9 0 (D:^ ^ hfiS 
t^^IP^-r^o iP^^l 8 2(D\i^i3Q 1 8 2tt. ih.^T 
Kl/J^AHALi:. ^5/^1 8 8<Offi;^Q 1 8 8 mi S 
(k) ) h.^^-^^^^ 1 9 0(D'^^^lyV\^Ql S 0 
(mi 5 (1) ) t Sr^JP^Lfc:^*ic^LV\ :icoAP^ 
:§ll 8 2cDm;^ 1 8 2fl, Vy T/VT Kl^:^S ADDR 
S t L-C7«^y I 6 2 Jc:^;tfetl.5o' Vy T/VT KU>^ 
20 S AD D R S m 1 5 (m) td^t* J: 0 \^.- ihM.T K 
u;=<^AHALi:iP^T K l^X BHBLt cDfpc7:){ii:tc;^^ofcft 
(C. ^ n o/^{t-^CLKC05i±>):i^5/ v^}C|IIWUTlO 

To-r^^^ y Tt^h^tbSo =PeoT. rovyr/i^TK 

U:^ S ADDR .S{CJC£; CT7«-=ey 1 6 2;i)^fe>R GB^5J' 
Sr^t^eft^-r-^RGB 0 1 ;6Sv'y T/vid^^m^ti 

[0 0 8 7] Vy T/VKmffl»gi51 6 1 (E114)'rt$ 
fete, y 5/:/p^a -/:/i 9 9 ^fl»;iTi^5c D:7y 
5/7^:7 13 5/7^1 9 9(DDA;^?ffiT-t-tiy-K-r^^-7'/^ 
30 m^RE;^iS^;t^ttT:fb^(9. ^ a ^J^Xi^ST-t-fi^ n 
^^m-^CLK:d5^^bixTV^^o D^y 5/7^:7^ 
199(Dm;^?fi. v-y T/VT^-^f^SgfflfF-pIff-^SRD 

(015 (o) ) T*fe^o v-y T/v•7^-:^®Eml^^«-i- 
s R D tt, y - >^;Wf -^RE L v-<y^lc:S:T 

5:£T5o 01 3t::^-rj: 5ld. vy T/VT^-^fStUfr^ 
ff-^SRDti. 3;^7"— h/-<5/7r 1 6 8cD$iJISiffiT-lc: 

4^^^^c4b*V^Tc0^^^y 1 6 2;^^fceJt^'r-:^^RGB 0 
"40 l;6SSc{ii^ixSo 01 5! (m) , (n) IC^ 

-Tctpt-^ T S ADDR S(Dfitfi (AHAL+BH 

BL) T^^tv^tta (01 6 (A) ^C^i-TKl^T^S 

[0 0 8 8] c^n^/^-ft-i-CLKfiH-PLLgiJ 
141 (0 8) \zi:^X^m^h.X^^. *¥S£mfF^ 
ft^HP I EO:i±«9^-/v^T->> n >^m^C L KcD:i 
Tfp^^/v^t^^fiffi^^^ci 7^ ^tlTl^S (09) o 
50 td, PLL[H]SSJc:J:^>tfir^i(DD -/i5^tt^±T*ft;:ei^<D 



^^^3 47-92953:^ 
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C L Kir ^ 0§£^a,Ltr Fp^Sd^^ 

[0 0 8 9] 017tt. ^^CDM^fRjSt^^^^v-y T 
;vSna$iJfflia5 16 1 cOtdf^Sr^i-^-f ^ >'i/^-^- hT- 
foSo fcfcL. 01 7T*tl. Hi 5 tc^-rif -§:(0 5 

^>^b^^^Sr^L-CV^5o JJP^^I 8 4coa;'jQ 18 4 
Q18 6H, Tk^y ir ^/ h{f-tHCLR;^s i/'^/w:^^^ 

-r^fco^t;iBHBLfcitiSin-t-5o ^^Jt iT-tt. 7K¥y 
iy^i 8 s(omt^Q 1 8 8c^^^I^i^o^^tsfc^^-cv^ 

5o SE-T y 7« >^ I NCOJiiffi 

Tv ;&57KTy ir-/ hffi -^HC L ROjU^TvO J: (9 
^j:^]cti,^;-/^l 8 8(?:>m;^Q 1 8 8 (-t-Tit^-^S 
ETKVx^ofi) ft, 017 (f) lc^i-J:5t-. I^D 

,i/>«#HCLRfi. :*r^-^:=i^ 9 OlC^X.^*TO 

Tfe^o mil (f) (c^-r<]:51-^-;/^l 8 sc^tti;^ 

Q 1 8 8;55^>fki-^i. [316 (B) 

^y lrlBtt$nfcil3Cjfe^^±cos*^^^ 

9 OcoMffil-*5VNT^9igL**.$tb. rcO^m. eft^ 

;0ssE:^^^^c^^^$^^5o 

[0 0 9 0 ] 7idb\ 9 otcS^^n 

5^oSE:^f^<^f§*fi> TK^yir^/ h{S-i-HCLR<D 
JglfflTvOtSE-O-^ y >>'b<f-^I NCcDJUffiTv h 
<Dit (Tv /TvO) T-^^fetl^o D ::^>'h 

m^iNc<Dm^Tv v-PLLgBi42 ms) 

ofg^ffiNv ..Sr^Hi-^ r t J; o TPS ^ ti5o 
[00 9 1 ] '01 8fi. B*^(^SE;^[^3B§/h^c^v^y T 

fo^o mmt2'r^\t'. TK^yir^/ hff-^HCLROSffr: 
<^2-^^/V>^.(Ofp^tcSE^ y 7f >^ hil-^ I NC<75/>VV 

;=<^;6S2o^ifeL-TV>'^(7:)T% y i 8 8 om:^Q i 8 
8 \zj}mT K i/;^ B H B L<^ 2 {goffi;^^ Jp^ $ tbT ^ ^ 

;ifS7K¥ y ir h ft C L R O JH^ T vO J: t) t> /J^ $ 
^tCfi. y 5/^1 8'8CDm;tlQ 1 8 8(i. El I 8 (f) 

(01 8(D«?iJ-C(iBHBLx 4) .4^;^ ^ y 5 
it-t^o ro^fe:^. 016. (C) Ic.t:1-J:51c. ;^^y 



20 

9 0(^Ii^ffit-*5l^T«^^i^T. gfe^:65fiE:^rS]trSS/h 

[ Q 0 9 2 ] 0 1 7 1 0 1 8 ic^f J: 5 V y T/vS£ 
mSJ^gPieifi. zK^y-fe^/ ^fi-^HCLR;aSl/^/v 
;^.-^;SLfei^5 TK^y-tr^/ hW-g-HC LRc^ft^(7?2 
ocD/^/v;^c^rat-^:ife>ilxfcSE-^>'i!' y po-hm^i 
NCO/^/v;=^^i. JP^T: Ki;^;^BHBLi:Sr»^bfc^ 
^lCffiai-5{fi;6S. 9 y^l 8 8cOtiJ;^7Q 1 8 8 
t?t>SET.Ku;:^) (rJP^$Jx^o =5§oT. 01 7co^ 
10 t KD^^Oipl-x 7K¥y -fe5/ hfS-i-.HCLRCOS 

ffco2^^/i^:^(^Pfll-SE-f v-:^ y ;^ >- Mf-tl \^<z<o^< 
l ot)^^LTV^/£V^:^tctt, SET Ku;:^Q 
1 8 8tt^(^**coffit:iiSfcix5o — 01 8cr)^^J 
t 2 CO J: 51-. TK^y-tTiv. h{t-^HCLRc?5S3^<^2/-^ 

t t: V ^ 5 iP^ T K B H B LO 2 ^ScD 

{it;65SET.K,i/;^Q 1 8 8icmW,^fh^o . 
[00 9 3] ;iib\ 6it^«i5rSE:^rS](c«S/M-a^'a-ofg 

20 HC LROJU^TvOtSE-^^'.^ y ^.^-N^f-^I NC<0 

[ 0 0-9 4 1 D. . m^<Diti<m^m(D^n(D^'^i& : ^ 

tad^C, ^S^^MSEWO 1 -wo 3 (0 4) (Di^LS-^^ 

^^|/^^tlsti®J^»g|57 1-7 3 (01, 08) c^h-pl 

Lg|5 1-4 1 V-PLLgBl 4 2 4^ JzU^V y T/l-KW^iJ 

^gBi ei (014) <om^\^^^xm^^ti. 

30 -i-^^Iil^l 3 1 — 1 3.3 (05) (DfitlCioT^m 
[0 0 9 5] 01 9(:i/^l(06feffiLlSlt]^6 1 (CfSlS^ 

. ^:fF*si{f-i-^^!gi[iisg (0 5) <D^m(Dwi^i^^^'irmm 

0-T?fe5o 

[0 0 9 6] 019 (A) t;i*5l/^T. ifc^M^WO 1 

fc <}: 5 tr Ti^^mmmmn s t . 7k¥^"< ^ ^ ^-^fflr^i 

40 ;.^Pp^HF:ir. Tk^y-tTi/ h«PflHR t}-E^$tvTl/^ 
- ^o. m lv<^IElSMWa5.7: 1 COH- P L L tB'l 4 1 (0- 

8)- (DWi%m^m^s -^^h<Bm^^nnWi:^^ 

m,<D^m% (H S + H B-+ H E + H F + H R) U 

. ^cf:Jb\ m.i':<^?*^^^w 0 1 <oi^^:^%^mmY^^ 

E ft 1 6 0 0 tiJ*;T*fo ^ b - H - P LsL ^.1 .4-^^l T^^^ 
tl^iJ^ n y^{f-^CLK(Ol/'f/V>^tt:;^01^ ^ 

l<®#i;i1=gS-t:^o ^(0^.xjy>7m%C L. 

■50 ssmfF^ff ^H-B-: r E i[-(?D-^fe»v V^.jfp*>> i*^*J#3^ 
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ts:5£liSNho?rmcfcfii(c^H/\ ::o^}£Caj-ef*, fho 

- 1 0 OMH z-CfcSo 
[0 0 9 7] ^ 1 <OfE®$lJPgB 7 l©V-PLLla51 4 

hJK-^^raVFt; SEy-fe-^ h^f^lVR tSr^?^^* 
ny-f Vl^-CS*:'bfcfli:c>-^t+ffi (VS+VB + VE + 
VF+VR) }C^LV\ ^eib\ ^1 c06fc#ffi^W0 1<D 

SEs*^W^»r«^vEt*i 2 oo^-f v-efc5„ v-p 
L Las 1 4 2 -Cii^sHssE'r i; ^ V hft-g- 1 N 
<z(owi&%. f vo«, s?ti©i!ii^fs*swo i ©sES^mfF 
nrm-i-vp I E 1 <DWM.. ■^fif^'h. ^'mm^%^ ' 

4gE8 0*=>^:^;7-^-i5' 9 0^cJ§-;tb^^5SEl5)»m 
-i-V SYNCWiajlS^JC, V-PLLgPl 4 2cD^:^{it 
NvOSrmCfc«r^UV\ rcoHJfiM-eH. fvO=8 0 

[00 9 8] H 1 (Df^Brm-g-^JSKllISS 131 (El 5 ) \Z. 
■^*H'5 4o(D;*!?>'^ 1 3 4, 135. 137, 13 
8 ro|S^ffiti> ^ 1 CDI^ti^sWO 1 Otefiiri^'l' 

1 3 4rofS;3feffiKhii:, fiE»^W*6»te:*^'^^^ i 3 
7 05K:5e{fiKviroffi(i. 5^ 1 Oli^^^^WO. 
IJcMU-Ctt-ifD-c-fcSo 

[00 9 9] 7t<¥«^^«c«r^* 1 3 S CO^^fit 

Kh2tt, 7K¥§*^*^«ligH E <^ K > cz :y m-^D 
TCLK (HIS) <D/^/v;^®c-CSt3LfcffiT?fc5, 
h n s/ ft -g-D T C L K (DjliSl^tt, t )fe 5 ^ 1 

Ki (08. mis) hm\:.m^w. (=ioomhz) 
c L K(Dmi^m.t i'o-yp m^c l k i <Dm^m*^^ b 

^«raHE(DM^^ (=1 6 00) \zmU\,\ 

[0 10 0] mmmmmi$.mm:^^>'^i 3 8(DnMU 

Kv2(i. SEl^#?a»FBlVESr*^lll«8{t^HSYN 
^PlSBM-i-HSYNCroJlli^fcli. S*<Oi*^ta^W0 

iir^fi-SSE'f ypf^-Vft-^-i NC r (08. 0' 

15) irlUCJljSI^ (=8 0 KHz) SrWbTV^S© 

■c% * e/.i^^' 1 3 8OTis:^fflKv2iiSHift^'ft"3S)fflrB^v 

E<07-rv|g: (=1 2 00) lc^Lv\. 
[0101] 0 2 0 tt. ^1 ODBft^^Jl^WO 1 (D'pizm 

2 WBft^lEtiglS 6 1 tcf5lt$n^::i!^^Sr«^byc#-a-tD 

[0 10 2] ^ 1 WSSll^lSli^aS 6 1COS!«1^(COV^ 



(12) 

V^-Ctt, :l|l cD?jli^lB1t^fB6 l(^8!(^^toV^Tfirtub 

tigpe 1 <D^mzMir?)^m(onmmt. 01 9{rs^-t- 
[0 10 3] m2<Dm^^^^^6 2<Dm^$iK^^^x^■t. 

CPU 5 0:dS£JLTW?^S:i tctifoT^fflWlSSfitSr^m 

mi] 

10 Nh = ] NT (NhO/Mh ) 

f h = fhO/Mh 
Nv = INT (NvO/Mv ) 
f V = fvO/Mv 
Khl= AHST 
Kh2- Lh 
Kvl= AVST 
Kv2= Lv 

20 riNTj i±m^fH(Dmw^^(o^m^ 

^07K¥:^|fii®{^*. Mv tti*:#©SE:^(fiiro{$*. A 

HSTt AVST(i«*i: /£5?!fc^^^W0 1 ©'fr^S!^^^ 

_h©^,^02 *T-(07K¥*'lRliSE*'I^©:^7-fer5' 
Lh t L V tt® 2 (DBJib^^iSw 0 2 ro7k¥:*fn) t ^WJj 

[0 10 4] ||2 0S*:^IEltSP6 2roe*^(cMU-Ciill^ 
©ifc;^ • *IS/^;6S'Sv^^^c:f±. fg^Mh , Mv 0{t;d5* 
30 {Cl;fc<D-e. ||2 ©|SttftlJWIfP7 2«>H-PLLg|5 1 4 
1 ttJttStS^fllNh t V^P L LifB 1"4'2 diJJtS^ 
;^«tNv till 1 05|EttWla5 7 1 {C*5lt5 z.inh<r>^^ 
m.t^\^^\ 02OCD^J-CH. ^2COi?t^ti4^WO 2rc> 

i^l 3 2lCj3(t-57K¥*S^ffl*K^FHl;»!>'>'<5' 1 3 5 WIS: 

!tfiiKh2t. SE*^^*E»ra:*i>>'i5' 1 3 Boy^-F^m 
Kv2tt. ||2(D?i)i|fe^^W0 2 <Oft:*:ffl^Sr*i-6 4 0 

B^t 4 0 0 i^tc^ixmi5:;e^HTi^5c 

[0 1 0 510 2 1 f±, m 2 c^Bit^fBtSlfB 6 2<7D|fc^^ 
<D^«(Dl2:]tfflSr^t-!ii?^0T-*)5„ iii®<^— ^(D^Sr 

*^-r5m-§-l-f±. ^©pfffi<D7lc^:*|^]<DtgLh tSE 
:^|S]©|)SLv e^v^ 1 3 5, 1 3 8 tC-g-tb^'tbtS; 

02 1 (B) (w^-t-{tfeo^;t«i«m<^ffi<^s 

*-Cfc5o ;fe*5. 02 io«»jT?»4$5>}c:. ^S^TKw-;^ 

AHAL^S (6 4 0 X 5 + 1 0) iC^^t ^^^T^^■5<, 6 4 

0 tt 1 jfe««l5J-<DBi^®:T*fe i? . 0 1 6 . ( A) t:i^-rAP 

KU';^BHBUclB^-t-5, ^foT, 02 1{C*J|-tS 
i^^TKl^^^AH AL 0{jt»i, TKl/XSip,i^P i (0 
50 16 (A)) ^5=7^l^U<D10mmn\ZWt&\^X\<^^ 



(13) 
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[0 10 6] |g22tt. ||2m^|EllgP6 20i!li^Sr 

fi. 7 2 COH- P L LtU 1 4 1 OlSJtflfiNh 

ti>?)o *fc, fF"sjff-f-4^lHlSgl 3 2W7K¥*S^tR*^M 
3.5 0ig3e{fiKh2(j:, ^^cO^Stfit (=6 4 
0) .fCTKVf^^Mh (9 6 0/6 4 0) ilr^lifdit (= 
9 6 0) ^C^;^$J^5o 

[0107] ^i*3. 7k¥^*Mh rofl£ttdr-7}^— Ktrffl 
^ 2 coest^^JgW0.2 CD-!)-'!' X^:^^l<— iS'^^^JEi"^ 

^\ ^t#©:^-a•^cfi. ii2©6iji^^^wo 2 07K¥:^[*]^ 

Willi Lh .%^*(DtS (^2©§*^{COV^T(i6 4 OW 20 

[0 10 81 7K^;^[6]COfg*Mh Sr^5!^2)fcm2©|E- . 
^PmU7 2 (0^^:>3^<Di' n -y^ft-g-C LK 2 (^iilJfe 
mfh ;65^'fti-So i^ n s/^m-§-CLK2©l/-«/v;^{± . . 
^2(D8*^tS4^WO 2© l®*{w*gS-f-5,©T?. 7K¥fg . 
*Mh *^M-r5i: liii*{-ffi^-r5i5'n s,^ft-i-CL 
K 2.(OJil^;5S^^k-t-5o ro^ P s/i?fB^CLK2tt. 

01 5tc:^$H5J:5t-. eft^lHtSgP 6 1 *^bo?ifc^ft 
-^(D^iilbQ|ll»:^D •xi^.;i::UX^ffl$H. :*/c. D- 
A^miaSS 6©|D^^t3 s/^fg-g-D ACL Kt UTttt so 

{4. 6^t^|E«g|5 6 2;6^feigtil^nfee*fl^«,-i-©iil}fe»lci 

C-T ii' n S/ ^' W-§-C L K 2 (Djlife^ t^-fk-rS <^-e. 
-(D:^rD>yi^{*-i-CLK2{^l^»b-T:S!'i^W-i-^D-A. ■ 

[0109] -fcfc, 7K¥fg*Mh hl.Xi-ili;XT<^m^ 
^^-r 5 CI J; o-TT; :8!(t^Sr7K¥:^l^t^*S/J--t-?> ^ t 

[01 1 0 ] . 121 2 3 ^2 CDg^^fS^WO 2 rtcOSft^.^ 
V ^ 5 ^Ij: *3 »t 5.«-tt<D^^flt W BIT- 5 » Hv. 

2 (DEtiSlJ^lfB 7 2<OV-PLLglJ142 ©ISl^ffiNv. 

^ro^J^ffiNvO^SHfg^Mv (=6 0 0/4 0 
0) T-tJo^c{B}-lS:^$n5c,- |g2©ffplffi-i-^ 
J^IslBS 1 3 2 ©SE**IH^«W;* 1 3 8 ©Ig^-' 

^tKvZJi, -?:(D^Sf.fi :(=4.0\0) trSE^.^Mv S:^ 

c fcM ( = -6 0 0 ) i $ ^ • Jtc'*? , fiiSfg^MvA 



^4 

WISH 7 0i5''l' ^ V^'^^'-v- htClJeoXVyT^vKiii^J 
^g|51 6 lii5il£;^Kjf^^^T'^c5o 
[0 111] m2 4H.^2<D}^^mi$y70 2(D^m^ 

5#-^(c*3{ts#arots'je{itsr^-t-tftegEixfc5» sit 
iji^<om^i-(om^hW:i<(Dm-ttmm\^. v-pll^ 

1 4 2 CDlSjfeftNv tt, .^-cDM^fitNvOSrfiilLfg^Mv 
. (=2 8 6/400) -efJofc<Slc^^$tl5„ *fc. 

mmMTT^mm^-p^'^'S' i 3 8 o^:£^aKv2(±. 

«WI (=4 0 0) tilSEfS^Mv 5rmDfcffi; (=2 8 

\±. ±|E(Diai 8©<5''f.5;Vi/^^-FiCtieoTv'yT 

[0112] £;^±fi?^ Lfc J: 5 H- P L L^HS 1 4 1 
2:V-PLLgiJl 4 2 (laS) fcitl^vryTT/l'^tllSy^^ 
9B16 1 (01 4) ©11#»rJ;oT?!«5:^cOtS;*c,-*iS/h;S5 

II^R^n, WST^S-g-^^SSS.l 31~133 (0 5) CD 
«ii#.(c:ioTi*^ffl*KcD'f4»^f-^ XcD^K^Hm^tu 

So 

[oil 3] j;cSb\ £Jl±-ef4. ^2,©|^l2tg|EI5 6. 2CD 

6iii^fcM-r5§*^©i£;fc: • ^i/J^cD^!ls^. m2p^mm 

isEWO. 2 cDl^rl' XcDggJJOiOiSSrBiW Ufci/i^. -fib© 2 o 

iJi^cDSE^^MV t , m^mi^<D:^7± y V AHST, 
AVSTi:. l*^|M^cD■^^'f XLh , LV , (-ffcl^-tjKh 
2, Kv2) i&^T Kl/.;^AHALi:H. ^tu^tUfiSi 

[0 1 1 ,4] E. tbiijSjiftiJffli^ro^S^t.Kif^ : 02 5 

.{4. ttlPiSiZ^ffiypgB 7 4 (DP^Um^^TV^-tZf.ti y ^ 0T- 
i!iS«5iMMIfl57 4.©fS-^*5;J;tF«^S^tt. » 
Tt'^-Ti 5 ^^\^^-^WlMmm%^^U 8 0 CD 

v ^ < -^t^comjmu)! 0 8 tc^-r;iE«*j wsB 7 , 1 

[oil 5] 02,5 t0 5.<Dltj^g;®*<D>tt^&H'^tts 

TcD®t).-efo^.o. , ■ 

DRH-PLLg|52'0 0 i.DPLLgPl 00 

SE?*^M*§'Kz:g:^ iJ' Vi? 2 pi: SE/^ v i^ 

■ W[l3tP^y.'9 \ 2 2. • . . . • 
SElft^ffli^WW:^? -^v^ 2 0 2 . : -.SE^#*^»f^:*- 

12 3. 

ANDy— h 2 0 3 : AND/i^— h t 2 6 
7K5p|*^r»l#fta* >-<5? 2, 1 1: : i!' sK-^ffl'' 

W;*^^7i^^'l 12-; ■ ■, ... 

'>>-<5r 2:1? 2: : 7l<qz^:^^^^^rBi * 

^^V^ 1 1 3 

■ AND-J^— h 2 Iv 3:. \ -l^^'D,^-r- V, li 1=6- . ,;, 
SE«i2;lia^6'#!?i>^i^' 2'2. 2- :iS'E«M^'^^fBl;* V 

• l-3>7; 
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mmM'yhw^io^iy^ 2 2 3: m%^7r-mMMmi^^'^ 

^13 8 

AND^- h 2 2 4 : ANDy- h 1 3 9 

T^:y^ 2 3 2: i^^^TmWm^i^^^^ 

^134 
1 3 5 

AND^- h 2 2 4: AND^- h 1 3 6 

[ 0 1 16 1 m2 5tms <Dmmmm(DM)t^mm^. 

, DV-PLL^2 2 1 ': V-PLL^l 4 2' ' 
DH-PLLa52 3 1 : H-P LLlFPl 4 1 ■ 

mmmm 241-243 : mmmu i 43-145 

NAND^— h 2 4 4 : NAND^^*— M 4 6 
2 5 1 : >r ^-'^-^ 1 4 7 
[O 11 7] 132 5(D$IJ»^n y^-Wl^^2-5 Ofi. 0 

1 4 8 t|llCIEI^Sr^bTV^^;a^ [2 2 5-Cf^0^CO^' 
-i-D V S Y N C tTkVmmiB-^B H S Y N C iir I^ffl L 

xmm(Dm^mm^Mm^^6 '02 6t5j:u?Ei2 7f±. 

ibH«ai»JW7 4(^7K¥*f^fc'J:U^SK^ - 
'eiv't'i^^ir^'< ^ :/^^^-> T*3b5o EI 2 6 i:[EI2" 
7 . mm u [a 6 i: HI 7 t;i ^ H^^tb^i-i?;; c t v ^ ^ o 

[0 119] mm^T^ry^:^^^2 5 ofi.^7--r h>r^ 

V/Ht-§-R Ei;i5:*i^;^5) £d W-</^^^ (WiZ^^ih) co- 

i^m-§-DRC LKSr®iRU.: h-f ://Wf -f-WE 
^ 0(DUy</Ui}^6 (♦oZifF'SI) -coWtCt^DH^P LLgB2 
3 1 ;0S^^-r5|| 2 (D^u ^yi^m^DD C LK^il^^i- 
5o -/'^fS-^DR c L K'(D l'/'^/v';^ttS;2|s:e^ 

JtemicD^ft^ffli^WO lC0 1il^^^c*t•J^;l:;TV^^c ^ 
fc. ^20^'n-/>^{f-^DDCLKcDl^>VV.;^H. 

m^\zmm i^t^m 2<d^ a {s-^dd c l k 3 o 

ft -^D R C L K Sr^ 3 (?D0ft^fB1SgB 6 3 t-^^ V > 
[01201 KMSiZiSiJWgB 7 4 (i. Sft^tBlilfB 63-- 

^m%%(r>m^h7^\c^m^f\.^^M.(r>\%%v c Lwo , 

HCLWO, INCO, WEO, CKLOSr^fe^U, so 



^5 

(tSffi-i-VCLR, HGLR, INC, RE, CLKlC 

[0121] F. 3 tK- hiI*b^f5ttt(5c7)tf^tK)f^ : 0 

2 8 fi. 3 7}f" hefc^fEttase 3 c^f^gUl«^^^-r:/n 

3i$imf[S2 6 0 i . 9>'^i^g£m/«i^ffl^^gl5 2 6 1 
t . y T/vSnffl^Jl^gP 2 6 2 , • 3^- h y ^ y 2 6 

3 t Sr^LTV^^o ^>'^i^SSa/§ii$'JWS!S2 6 1 

m 1 2 ^-r^^ AB£tB>/»ii»jffl]ai 1 6 0 i in 

J5KSr*^LT*5t9. ^fc/ixy T>^V^ttl$iJW?fl52 6 2 fiv^ 
y T/Vggttl^'JWgli 1 6 I tmCltj^Sr^bTlv^^ 
[ 01 ^2 2] 13 2 9H. ^3 7K- >;^^y 2 6 3 (DJ^gC« 
^Sr^i->^P ^/^HT^fe^o 37K— h^f^y 2 6 3(i, 
7^ ^ y iryVT l^-T 1 6 5 t , 2 oCDir Ix^ 2' 7 2 , . 2 
7 3 AND^*— h 2 7 4 2-o(r>3:^=r— V 
y rU2 7 5, -2 7 6 ^^^TV^^o ^K^irUi^^ 
2 7 2f^.;|g|l 3\Z7ikir± u^'^.l 6 6 a: IrI D^fgS:^ 
LT4b-!9, 2o(D3:^'r—h^<^yyr 2 7 5, 2 7 Sh 
mi3(D3:^v—h^<y'yrl6 7, 16 8i[IIC^tg 

[01 2 3] ^2(7>irU'^^ 2 7 3tt. ^V^ASiiit 

-^R WR ic;^;: dt. ^ v^^^At"-^ r d a t A t y T 
yi.-f'— ^RGB I 0(^— :^Sr3l^bT,?«^yir/i-Tl/^ 
2 7 1 d^tl&i-So^ AND^*- h 2 7 4ti. Vy T/V* 
iZ.ffl^gP 2 6 O/^^t^;^ ^n^vy T/V-r'-^^aiW^'^ 
m-g-SWEO i^>^i^Agcm/*5iM®^2 6 l;0^t)^ 

^" b ^ ^ A ^iZ^ff -g- R w r <D^>;^^ < i: t> L 
i^^/v<D^^c:f±7«^yir/VT W 2 7 1<DW^^^^^ 

[ 0 1 2'4].'^EI 3 0 fi. y T/l-W^M^MM 2 6 0 COP^ 

6 0 (Dm^mB 2 81 —'2 8 4; 2 8 6,2 9 0, 2 9 
2, 2 9 4, 2 9=6, 2-9 8; 3 0 0, 3 0 2, 3 0 

4, 3 0 6, 3 0 8tt; lai 4(;i^i-vy T/v^mfOffli 

^1 6 10*^^S*l 7 1-1 7 4, 1 7 6, 1 8 0 
0, 1 8 2, 1 8 4, 1 8 6, 1 8 8, 1 9 0, 1 9 

2, 1 9 4, 1 9 6 , 1 9 8 t^th^*rimch<oxh 
So i^vT/i^mmmmui e i t>^])T/i^m72^m'0^2 

6 0 cDSv^fi, V y T/vKmffl^9?H5 1 6 i t*«d :7 y ^/ 

7^:7 u-'yz/ l 9 9^0ttl;tl/55^(^'^ ^^-Vy T/V-T^-^Bntti 
If Rim-^SRDir UTm:;^$tu-Ci/^5c7)tr*j-UT. vy 
T>^W*iiWa5 2 6.0-7eH^ Dv^y ^/^^^ 00,7^3 0 9 
(DR^mtlt^ANB^— h 3 0 SlC^^^^H. AND^r* 
- h 3 0 8c7)m;y;^S«i2.flF^«#SWEQi: UTm;t?^ 

[0125 ] |II.3 I tiv- y T^^WSiZi^iJiaiJgB 2-60 cofbf^ 
^;^-r^<^ ^-^^-y-bT-feSo wCDtbf^fl. 015 

izTjk-ti^vTji^mmmmu i e Kotbt^^f^t^i^c^fcco 

T*Ifte^?r«B&i-So v-y T/V*iZ.Sijm2 6 Ofl. 
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[0 12 61 G: : jfeiS, Z.(Omm±.UM: 

[0 12 7] (.1) mi\c7jkir9mm-^^m^8 2tv 

ttv -7)V=f-f\yp xfS-i-MP X Sr-T'^— K LfcfS-i-DM 
.PXtrfflv-'-C3.ocD3 ;^'r— hz-^-y^rt^ i-^fcft^^ 

[ 0 1 2 8 1, ( 2 ) El 8 (C^-fV - P L LSB 1 4 2 Wf^ 
B13 3}C^-rj: P LLIalgSl 4 8 t5i-Jl 

l&.l 4 9 i:%ffll/^-Ct,SVo P L LPI^l 4 S teifi, tK 
^^ttiff-BIfg-i-H P I EASA^^tv. ^fc, ^©fS^fiS 
Ntt. ig 8 {;i^-rv- P L,Lgi5 1. 4 2 (OSi^ligNv {'55- 
JlSl 4 9 05^ja*l/M^*Dfci[|c^L.V\ 20 
T?s Mtt 1 WM<JyM'7r< V^tffe 5„ P L L [lli^ 14 8 
tcA;^$H-Cl^57tc¥KtiJfF^«-§-HP,I Efi. [21 8 Id 
^■fV- P L L]SB 1-4 2 (CA;^I $^^TV^5S!l:^6t^lfP.'BI 
ft#v P I E J; t) t>Mlftl:;6Si«i/>cD-t?. ■?-<pm:^Jft-i-v 
C L K O y Sr{£M-t-^ C t T't 5 . . 

[0129] (3)12122 iC:P-r J: 5 t-^ 2 <D|!<i^|Stt 

:ii 2 <^iEtiffl»^ 7 2 ^ D 5/ 

i!' if C L K 2 . . X* W n S^. i?.m-§-.C L K 1 © Jl ft 

hOi;(±^/i5JliS^f h ^*i-So r^xtt. ^3© so 
S*^IBlggC 6 3 ;ei=>5>ttl;^J $^x,S.i? o j/ i^ff -f-C L K 3 tc 

ov^TfclRl1tl-efc5o.. u?5.*u. i!>i^Sr7K^:*:i^«- • 

i^/h L/i Jxtf . 3 0(D u 5/ ^ m-i-C L K 1 ~ C L K 
3(±2VHc:^LV^)lfefc$r^bTy^>?),. '^r>X. B*^^ 

s/j^{f#CLKlSr> l|2t^3©B*:^|EttS|5 6 2, 6 

3*^fcSg{±j^nfce*^{S-§-i;i*>ffifflr t;j5-e#.5o 

[21 1 co[H]ES^c:^5l/^Ti5' a j/.^'ft-ireD^gBS 4 
Sr^B&L. HlWi^o s/i^m^CLKl,SrE1gD-A^ 

[01.301 ( 4 ) igi cD^!it?tt. T-^xi ^^m^%\^- 

t«eoT:*7— 9 Otc:i*^^ft;^UTV>fc*s. xv* 

Sr.irt-e^'S.. rco^-^icH. -•D-A^ma58 6 i:J«v 
8 8 i: Sr^B& e*^m-§^^$l5 8 2 T-JliR ^ Hfc. 
T'v'i^/wefi^ft-^-R G B 0 i:/^ ci s/ ^'.ft-g-^mifB 8 4 T' 

.[0131] (5) *iR^pj{c:*3it^^^^ySim#^- 

tt. 8ft^ialtgl5 6 1-63 i--5:*l>^*H-&*ix5 V • so 



^W^J^aj ([2112, |2|2-:8) i:, 3o<DfStiSlJpg|5 7 

1-7 3 .(1218) i:«*a;^-^fci-&t;iJ;oTlim^^x-cv^ 

5o JiiS, ^^fSltla5 6 ,l.~6 3 (DpfflftlJl^gl5-^Si2i$iJ 

^9gi5.f4. mm%n<£> 1 - 6 3 / ^ y ^ s/ 

7 .1-7 3 tlSlClHlBgl^tClSltS j;5 f-bTt J;v\ 

[01321 ( 6 ) imwPiVLi&\t^wsm^^-n^^ 
{f-g-M p X (EI, 1 ) ds^M^pj fcisit 5 ^m:mm.»m%\c 

ffiS:t-5o •7/vf:.:/.v^^,fS;g-M'PXSrm;0i- 

5 ^© t L-c fstise 6 0 ^^^(Dm^ (DMf^^Wim-r 

^Z.t t^tg-CfcSo ^S'll^tfv .Ei4 ^f:$^^TV^;5 3 0 
<^S*^^^W0 1— wo 3CC)^.il/^*n<D4TI,^©tt@Sr 

iJ' J^lt^MP x5r^jES-r-5[Hl8S.*^ffl-t-.5.:i tt^tl-e 

Vi^^;^^— ^.^ca<S^^T■r/V,^7:■l''^5' ?^{f -i-MP XSr 

T-[*, -r>'v-^7'u-i>:^T-<5'»-s-r^.7«*y asr^gj^-r 

[0133] ( 7 ) ±|BltJfe^!lT-tt. IE%$iJt^^ 7 1 iiS 
b:fc#ft<p{I-§-SrfEtta5.6 0 h^^-t^ Z.tKi. 
o T-^/v^T' u^' ;^ft-i-M P X ©Sea bW.tr'^f o T V ^5 

*s , latigB 6 0 mm (o.f^mu^mf: ^ ^ .51- ux t j; 

[0-1. 3.4 ], .-. fi ; 

[p 13 5,1 ^fc. if*3g.2tc|5«^H^i^5^tdJ:*^ 
■ [ 0. 1 ,3. 6 ]-it*:?S 3 tc.lE«,$ n^cmPJ.J- il*^^ 

[0 13 7] if*:jg;4icsE«^ixfc^0Jf-i;ti«: «-ii>i'. 
1 0 1 .3 8 ] s tifE^i^ixfc^PJ.iciiHtf. ^ 1- 
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[0 13 9] n^-i^&\cim.^Mzm^\c^M. 

■fei'1^;i5S^N^®lS;J£Sr^3E■t5r i:lcJ:oT. 

[0 14 0] if3}^^7^cfE^$^^fc^BJ^;:J:^^«. S2 
©PL LIe]K(c:lS;5£$tv?.fifcN2©fl£Sr^jgi-5 :i t 

[0 14 1] m^msKmm^ntcwm^xivti. 

[Elffi<^fS*''j:tJiBJl • 

[HI] LTroSft^^^^fiSr^ii 
[0 21 lEttaJ 6 0 ~ 6 3 ^ y t « 

M#sr¥-rtftpjiac" 

[1113] SorosStt^lEttepSrflJffl-rSOScDTKu;^-^ 
bI^#VPIE, hp I Ei:;*7v— ^^iJ'g 0t-i3»t5 

[El 5] ^mmm%^^uso<D^nm^^7r^ir^^ 

[12181 lEtiSil^^flS 7 l ©rt§I51Sj^Sr^-f-:/c[s/i5'|l|„ 
[I2I91 IEltffilffll|fB7 1 <D^^lf^Sr:^■t^?V,5.V^^5'.^r- 
^. 

[E 1 0 1 Jfefl^Sfl^gP 1 4 3 ~ 1 4 5 
y j!' Ho 

[mi 1 ] Jl6?i^SJi^gB<Di!i^$r^-t-i?''1' 5 . 

■ mi 2] sSttSl5 6 l©rtlaJ«^Sr^-t-:/Ds/^ll]o 
[mis] 1 6 2roi*3lFB^j^^^-r:7'ci s/^'lilc 
[El 1 4 1 -> y T/^SEa$lJ^»g|5 1 e 'l cDrt^lifi£Sr^-f 

• [El 1 5 1 v-'y T/i^^mffl»fef 6 i (owii^^:'^-^^-^ 

■[Ell 6] 'pt^y {r>(f-CS;-rs®SiT KU':^i:(©M#?r 
[EI r 7 1 iiiti^tDSE::^lfi]i£:'cS!F(D-> y T/v-^tti*J^gi5 

[El i'8 ] i!>i0rosE*i6]^'J-^<^^' y T/vgEtasijm 

16 1 <^t!if^4r^-r^'^ 5 Vi/^^- 
[Ell 9] |g 1 (D?!li^£D^?r«^ Lfc^OlBtiWgB 
71 ifFnHt-§-^^[5]8gi 3 1 W*a<7)^3^f» 

B^Elo ■■ " ' ■■ ■ 

[E12 01 ^2 0?j^^<Djt:^ • *S/h;as^< , ^£Oiifa<^ 



5<? 

[1212 11 ^2©i!Ji^(73i£:'s:-M/h;iSte<^ ^o^Sffficr) 

^■f-sie^i2io 

[E12 21 %2(Dwm^iii^^-^mcm^'^f\,x.- ^nn 
^-rtftpjEio - • 

[EI2 31 ^2(DS!ii^>ei5SK:^rS]{ci£:*:$ti,T. ^©m 

^-t-lftP^ISl, • 
[EI2 41 ^2®?*'^;6SSE:*l^»-*S/h$nT. ^cD® 

^i-IftpJElo 

• [E12 51 »ill)*ii*iJt9g|5 7 4Wrt^1t^Sr*-r:/n.y 
■^Eio ' '■ 
[EI 2 6 1 WmW^mm^ 7 4 W*¥^*l^cDli)#Sr^-t- 

[El 2 7 1 »)®Si2.ft!l#§|5 7 4 ©SE:^l6]©i!j#tr*i- 
20 rJ'-l' 5 V^-?^^— ho 

[EI '2- 8 1 3 JJ<- hi*^iEliS^ 6 3 ©rtlFP«fife5r*i-:^ 

u y ^ ^i ■ , . 

[EI2 91 3xK— hX^y 2 6 3cr5rt]^«^Sr^^-r7'o 
S/^'EI. ■ 

[El 3 0 1 v- y T/v»ji$iJWg|5 2 6 0 Wl^^^fifeSr^-f 
■ :/oVi?Elo 

[EI3 11 v-y T/i'«i2iffiijpgB2 e owtftf^^^i-^f-f 

^V'j^'g^-v-ho ■ • ■ . 
[El'3 2 1 ift^m-§^^gP(Dte««^5r^'t-7'n 
30 121. , ,. . . 

[E!3 3l V-PLLa5©{ifeODli^Sr^-r.:/n5/^BI„ 
[EI3 41 t**Wg?l^^^3SS(;i*3l-t^*^ti)i^Sr^-t- 
IttBJEIi, ■ • ■ ■ 

[:^-g-©Ift3J] 
.4 0"-=^— ^-K ■ ■ • 

4 2 V-^l>^ • 

5 0 - CPU 

5 2 - C PU/^;^ 
'6"0---|S1t^'- 
40 6 1 ~ 6 3 •••?*^IEtig|5 
■ 7 1~7 3-"f5ll;«(im 
74-!!jiii»iZ=«lJ^^ 

7 8 •••tljPiT'-^#ft^ 
80 -??i^*J®«-§-|8^^ 

8 2, 8 2 a-"8^^fB-8-«)m^ 
-8 4-^5'^ s'^^S^^m^fB■ 
8 8-±i<>ggB ■ 



31 

1.00-DPLL^ 

1 1 i-ii^w-mnmf^-^^i^-^ 

1 1 2-7K¥^^S/:J'^-^«ra*.!>i^<5' 

1 1 3-"7K¥l*#^^fflra:*lJ'>';? 

1 1 4 -tK^^ n >- h4<-^»PB^;^7 i^i? 

1 1 5-7K¥y-feS' 
1 1 6--AND'^*— > 

1 2 1 -sEH^Mra* ^^'^'^ 

1 2 2---aii:^<i'i5'7K-^»M;*l>V<5' 

1 2 S-SE^fe^^r^MW^^'V^ 

1 2 4---SE7D>' NsK— 

1 2 5-"SKy-trs' . 

12 6 ■••ANDy— >_ i 

13 1-13 3;-lf-5rfi-§-^fiK0i^ 
1 3 4 -7K¥«*M*^»K* 'i' 

1 3 5 -TK^^'^'lB^fflRg^ 
1 3 6 --AND,y— K ' ' 

1 3 7-iiE«^M*6^r^*'?Vi? 

1 3 8 -mm.miTT^mimm^ ^ 

13 9-ANDy— h 
1 4 1 ■•H-P LLg|5 
1 4 2-V-^RLLgB 

1 4 3-1 4 5-"jg?f$Sff^§|5 ■ 
1 4 6-NAND>/- h . - ' 

1 4 7"->r v-/^-^ ; ^ ; . 

14 8 -T KVy^^^H^v^ ; 

15 1, 1 5 2-'-D>^y 5/7':7n ' 

15 3 "•AND>5^— h 

1 6 0-^:/^.i^S£t±lZ»i^^Jffl!a5 - - 
1 6 l-"V/y T/l-Hm©J^lf5 ' 

1 6 2 • ' . ^" ■ ^ . 

1 6 5 ^ y -t/VT l-^-f ■ — . ; 
1 6 6-irl^^>5r ,v . * 

16 7, \ %^ — ?i:^'7—y/'^yyr ^ ; ' 
1 7 I'-l 7 4*--r Kl^:^l^v^>^^^ 

1 7 6."7^z2-^ 

1 8 0, 1 8 2, 1 8 
1 8 6, 1 8 8"-95/^ 

1 9 2, 1 9 4. 1 9 6, 1 9 8"-AND'i^-- h 

1 9 9":D:7 y y-fyxjy-f 

2 0 0--DRH-P LLlFU 

2 0 l-SK^^I^*6teB:^!>>'^ 

2 0 2 -aEft^^«s«fflr«i;^7 i^v-^ 

2 0 3--AND>5^— h 

2 1 1 -i^^^m^^^wti^^^^- , 

2 1 2:;**^^^^^^ W:^^7>^^- 

2 1 3 ••A N D>5^— h ^ 

2 2.1- DV-PLLgC 

2 2 2"-SttSiZiM*6:^^>'^' ' 



(17)' 

2 2 3 -SttSiZilS^;^ ^ 
2 2 4-AND>/— h 
2 3 1 -"DH- P L LgB 
2 3 2 -TK^WiiM^^^S? 
2 3 3 •••7K¥»iiffliie:^ 
2 4 1-2 4 3-&Ji^,K?I^Sl5 ■ 
2 4 4-NANDy— h 
2 5 0"-*Jffl]iJ^n ^y^S^.^^gP 
2 6 O-v-y T/V»i2.»JpgB 
10 2 6 l"-^>'^iNKffl/SiiSlJ^$e 
2 6 2-v^y T>^V^!±l$«i»^ 
2 7 1 •••7«^y ir/VT W 
2 7 2,2 7 3-- fel/^^ 
2 7 4"-AND^— h 

2 7 5, 2 7 6*--3;^T— H^^:^^r 

3 2 0" P L L[HlSg ■ 

3 2 I'-^J-Ml^gg , • - 

AHAL'-i^.'^T Kl/>^ 

ADBUS - T KU';=<^^^;^ 
20 ADSEL-T Kl-'^^aiS^iS-^ 

AEN-"TKl/;=^W^IS-^ 

AR, AG, -AB-"X-^ni!^6ft^{t# 

B'HBL-;)t)P^T Kl-^>^ 

CLK1'-'CLK3-^D y^ff-^ 

DACLK" -^5^ p 

DDCLK- p 5/f {S-^ 

D H S Y N C -"TK^IWl^fs-i- - 

DRCLK "^ n ^/>ff-§- 

DTCLK-'- K5^>.^R;y.i5^{B-§-- . . . 
30 DVS YNC-aEl^l^ft-i-- 

H B --tK^/^ y ^ W 

H C L R-tK^ y -t 5^ hffi 

H P I E , H P I E 1 -H P I E 3 •"SESctUrP "im-^ 
HR-"7K¥y^5/ hfflra 

HS YNC•••*¥lRlS9{f■§• 
H Y E N B •••*¥*^<-^-:/>^WS-^ 
40 I nC"-sb:^>':^ y 7«^h^f-§- 

Mh -TK^f^^ , - 
Mv ••-SSfg^' \[ 

, ■ p'i •••r Ki>;^SP,'S ; 

RADDR S --^>^i$^i^:^ Ki/:^ 
R D A T A: " 7: ^At'— 
R E-- y - Y^^^—^MiW' 
r R G B 0 1 - 0* 3 , R G. B'. Il^p;- • • ^^\t^ 
. RRD-^V-i/Ag^am-iS^ 
50 RWR"-^>^i$^A»iZ.ff-^; 
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S ADDR S"->^y T/VT KU;^ 

s R D ■ • • y T m w^m-i- 

SWE 0--»aiW^fS-§- 
V B ■••SS/^ y i^yf^-'f-mm 
VCLK'-^ D -/>>{t-g* • 

VCLR'"fiHyir:y Mf-i-' 



34 

VP IE, VP I E 1-VP I E S-'-TK^^ttifF'^lf'^- 
VR-aityir^/ vmw\ 

vs-saf^^fflra* 

VSYNC-"SIIU»{t^ • 

V Y E N B -SiS^^-r >^;Wf 
WO 1 -WO 

WE 0--7-f ^^—-fMt^ 



m2\ 



Wh 

I IT" 



Wh 



Wh 



Wv 



Wv 



Wv 



(A) 



Wh = .1 6 0 OSft 



w v= 1 2 0 0^-^':- 
w h - 1 6 0 
Nb = 24kr5r h 



Wv = 40D^-f> 
Wh = 640lB* 



Wv=600^-<:; 

Wh = 800@jSR 
N b = 2 4 k: -V ^ 



[01 oi' 



61- 
63^ 




CB) 



MAIN CORE 
(^il-^ OS) 



OS I 



0) 



OS2 
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(54) VIDEO DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To display plural videos on one screen while superposing them according 
to video data stored in respective video memories without transferring video data 
among plural memories. 

CONSTITUTION: Three storage control parts 71 to 73 output clock signals CLKl to 
CLK3 synchronizing with three video signals RGBOl to 03 readout respectively fronri 
three video storage parts 61 to 63. A video signal switching part 82 selects one of 
three video signals and a clock signal switching part 84 selects one of three clock 
signals. A D/A converting part 86 D/A-converts the selected video signal with the 
selected clock signal. A video contrpi signal generating part 80 switches respective 
video signals in one screen by supplying read-out permission signals HPIE1 to 3, 
VPIE1 to 3 to three storage control parts 71 to 73 respectively. Thus, videos 
expressed by video'sigrials readout from three video storage parts 61 to 63 are 
displayed on one screen while being superp V _ ' , . : 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more image memory which is the graphic display devices which display two or more 
images on the one display screen in piles, and memorizes two or more video signals, respectively, An 
- image control signal generating means to generate two or more read-out enabling signals which show 
the timing which reads two or more video signals from said two or more image memory, respectively. 
While giving two or more read-out control signals for reading said two or more video signals to said two 
or more image memory, respectively, corresponding respectively to said two or more read-out enabling 
signals The memory control means which generates two or more clock signals which synchronize with 
said two or more video signals read from said two or more image memory, respectively. A selection- 
signal generation means to generate the image selection signal for choosing switching one of said two or 
more of the video signals in two or more predetermined locations in the screen of said display. A graphic 
display device equipped with a display means to display an image according to a selection means to 
choose one of said two or more of the video signals, and one of said two or more of the clock signals 
according to the image selection signal given from said selection-signal generation section, and the 
video signal and clock signal which were chosen with said selection means. 

[Claim 2] It is a graphic display device according to claim 1. Said selection-signal generation means It 
has the memory area of the predetermined number of bits which two or more pixels contained in a field 
predetermined [ on the screen of said display means ] are alike, respectively, and corresponds. The 
memory which memorizes the image select data showing any of two or more of said video signals are 
chosen about each of two or more of said pixels. A graphic display device including a control signal 
supply means to supply the select data read-out control signal for reading said image select data from 
said memory as said image selection signal to said memory. . 

[Claim 3] It is the graphic display device which is the transfer way which it is a graphic display device 
according to claim 2. and said control signal supply means makes one of said two or more read-out 
control signals said select data read-out control signal, and is transmitted to said memory. 
[Claim 4] It is a graphic display device containing the D-A converter which is a graphic display device 
according to claim 1, and changes into an analog video signal the digital video signal chosen with said 
selection means according to the clock signal as which said display means was chosen with said 
selection means. 

[Claim 5] It is a graphic display device according to claim 1. Said image control signal generating means 
A means to generate the 1st signal which has the 1st period equivalent to the scan period of the one 
scanning line on the screen of said display means is included. Said memory control means It is based on 
said 1st signal given from said image control signal generating means, and is N1 of said 1st period. The 
1st PLL circuit which generates the 1st clock signal which has a twice (N1 is an integer) as many period 
as this. A level address-generation means to generate the level address of the 1st image memory which 
is one of said two or more of the image memory. By adding a perpendicular address-generation means 
to generate the perpendicular address of said 1st image memory, and said level address and said 
perpendicular address Said level address-generation means is a graphic display device including the 
renewal means of the level address to which said level address is made to increase according to the 
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pulse . of said 1st clock signal while the adder which generates the address given to said 1st image 
mennory is included. 

[Claim 6] While being a graphic display device according to claim 6 and connecting the processor in 
which arithmetic logical operation is still more possible, said processor, and said two or more image 
memory It has the bus which connects said processor and said memory control section. Said processor 
Said integer N1 in said 1st PLL circuit Graphic display device which carries out variable power of the 
1st image displayed on said display means by the 1st video signal read from said 1st image memory by 
changing a value horizontally. 

[Claim 7] It is a graphic display device according to claim 6. Said image control signal generating means 
A means to generate the 2nd signal which has the 2nd period equivalent to the scan period for one 
screen of said display means is included. Said 1st memory control means Furthermore, it is based on 
said 1st signal given from said image control signal generating means. A means to generate the 1st. 
renewal signal of the scanning line which shows the timing equivalent to the termination of the scanning 
line about the 1st video signal read from said 1st image memory. Based on either of said 1st and 2nd, 
signals, the 2nd PLL circuit which generates the 2nd renewal signal of the scanning line which has a 
period twice (N2 is an integer) the N of said 2nd period is included. Said level addre^ss-generation means 
includes a means to reset said level address to predetermined initial value according to one pulse of said 
1st renewal signal of the scanning line. Said perpendicular address-generation means Said pulse number 
of the 2nd renewal signal of the scanning line given according to one pulse of said 1st renewal signal of 
the scanning line between the two newest pulses of said 1st renewal signal of the scanning line, A 
graphic display device including a renewal means of the perpendicular address to update said • 
perpendicular address by adding the perpendicular address increment equivalent to. the result of haying 
carried out the multiplication of the difference of the address equivalent to a predetermined number in 
said display means of scanning lines. to said perpendicular address. . , 

[Claim 8] It is said integer [ in / it is a graphic, display device according to claim 7, and / in said 
processor / said 2nd PLL circuit ] N2; Graphic display device which carries out variable power of the 
1st image displayed on said display means by the 1st video signal read from said 1st image memory by 
changing a value perpendicularly... 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the graphic display device which displays two or more 
images on the same screen based on the video signal memorized by two or more image memory. 
[0002] 

[Description of the Prior Art] Drawing 34 is the explanatory view showing the display action of the image 
in the conventional graphic display device. In a personal computer in recent years, two or more OS's 
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(operating system) may work. Drawing 34 (A) shows the condition of having displayed the screen by MS- 
DOS (trademark of Microsoft Corp.) which is the 2nd OS into the window of MS-WINDOWS (trademark 
of Microsoft Corp.) which is the 1st OS. Drawing 34 (B) and (C) show the address space of two OS's in 
this case. 
[0003] 

[Problem(s) to be Solved by the Invention] In order to display the screen of the 2nd OS on one of the 
windows by the 1st OS conventionally, as drawing 34 (B) showed and an arrow head showed to (C). 
image data needed to be transmitted to the video memory (AVRAM) for a display in the 1st OS from the 
video memory (VRAM) for a display in the 2nd OS, Since CPU performed the image data transfer, it will 
be used for the processing most processing times of whose of CPU display the screen by the 2nd OS, 
. and there was a problerh that other processings by CPU will become very slow. Such a problem was a 
problem in common, when two or more video memory for a display was prepared in a graphic display 
device. 

' [0004] This invention aims at offering the image processor which can- display two or more images on one 
screen in piles according to the image data memorized by each video memory, without being made in 
order to solve the above-mentioned technical problem in the conventional technique, and transmitting 
image data among two or more video memory. 
[0005] 

[Means for Solving the Problem and its Function] In order to solve an above-mentioned technical 
problem, the graphic display device of this invention Two or more image memory which memorizes two 
or more video signals, respectively, and an image control signal generating means to generate two or 
more read-out enabling signals which show the timing which reads two or more video signals from said 
two or more image memory, respectively. While giving two or more read-out control signals for reading 
said two or more video signals to said two or more image memory, respectively, corresponding 
respectively to said two or more read-out enabling signals The memory control means which generates 
two or more clock signals which synchronize with said two or more video signals read from said two or 
more image memory, respectively. A selection-signal generation means to generate the image selection 
signal for choosing switching one of said two or more of the video signals in two or more predetermined 
locations in the screen of said display. It has a display means to display an image according to a 
selection means to choose one of said two or more of the video signals, and one of said two or more of 
the clock signals according to the image selection signal given from said selection-signal generation 
section, and the video signal and clock signal which were chosen with said selection means. 
[0006] According to the image data memorized, respectively, two or more images can be displayed on 
two or more image memory in piles on one screen, without transmitting image data among two or more 
image memory, since the clock signal corresponding to the selected video signal is chosen and a display 
means is supplied with a selection means, while choosing two or more-video signals. 
[0007] It has the memory area of the predetermined number of bits which two or more pixels contained 
in a field predetermined [ on the screen of said display means ] boil said selection-signal generation 
means, respectively, and corresponds. The memory which memorizes the image select data showing any 
of two or more of said video signals are chosen about each of two or more of said pixels. It is desirable 
to make it include a control signal supply means to supply the select data read-out control signal for 
reading said image select data from said memory as said image selection signal to said memory. 
[0008] If it carries out like this, since the image select data memorized beforehand will be read to 
memory as an image selection signal, an image selection signal is easily generable. 
[0009] Said control signal supply means may be a transfer way transmitted to said memory by making 
one of said two or more read-out control signals into said select data read-out control signal. 
[0010] Since a select data read-out control signal is generated by the memory control means, the 
circuit of the dedication for generating a select data read-out control signal becomes unnecessary, and 
circuitry becomes easy. 
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[0011] You may make it said display means contain the D-A converter which changes into an analog 
video signal the digital video signal chosen with said selection means according to the clock signal 
chosen with said selection means. 

[0012] If it carries out like this, since the clock signal which was suitable for each video signal, 
respectively will perform D-A conversion, an image can be expressed as good image quality. 
[0013] You may make it said image control signal generating means include a means to generate the 1st 
signal which has the 1st period equivalent to the scan period of the one scanning line on the screen of 
said display means. Moreover, said memory control means is based on said 1st signal given from said 
image control signal generating means, and is N1 of said 1st period. The 1st PLL circuit which generates 
the 1st clock signal which has a twice (N1 is an integer) as many period as this, A level address- 
generation means to generate the level address of the 1st image memory which is one of said two or 
more of the image memory, By adding a perpendicular address-generation means to generate the 
perpendicular address of said 1st image memory, and said level address and said perpendicular address 
While the adder which generates the address given to. said 1st image memory is included, you may make 
it said level address-generation means include the renewal means of the level address to which said 
level address is made to increase according to the pulse of said 1st clock signal. 

[0014] Integer N1 set as the 1st PLL circuit If a value is changed, variable power of the image can be 
carried out horizontally. 

[0015] While a graphic display device connects the processor in which arithmetic logical operation is still 
more possible, said processor, and said two or more image memory It has the bus which connects said 
processor and said memory control section. Said processor Sard integer N1 in said 1st PLL circuit By 
changing a value, it is desirable that it is made to carry out variable power of the 1st image displayed on 
said display means by the 1st video signal read from said 1st image memory horizontally. 
[001 6] If it carries out like this, it will be an integer N1 by the processor. Variable power of the image 
can be horizontally carried out by changing a setup. 

[0017] You may make it said image control signal generating means include a means to generate the 2nd 
signal which has the 2nd period equivalent to the scan period for one screen of said display means. 
Moreover, said 1st memory control means is further based on said 1st signal given from said image 
control signal generating means. A means to generate the 1st renewal signal of the scanning line which 
shows the timing equivalent to the termination of the scanning line about the 1st video signal read from 
said 1st image memory. It is based on either of said 1st and 2nd signals, and;is N2 of said 2nd period. 
The 2nd PLL circuit which generates the 2nd renewal signal of the scanning line which has a twice (N2 
is an integer) as many period as this is included. Said level address-generation means includes a means 
to reset said level address to predetermined initial value according to one pulse of said 1st renewal 
signal of the scanning line. Said perpendicular address-generation means Said pulse number of the 2nd 
renewal signal of the scanning line given according to one pulse of said 1st renewal signal of the 
scanning line between the two newest pulses of said 1st renewal signal of the scanning line. You may 
make it include a renewal means of the perpendicular address to update said perpendicular address, by 
adding the perpendicular address increment equivalent to the result of having carried out the 
multiplication of the difference of the address equivalent to a predetermined number in said display 
means of scanning lines to said perpendicular address. 

[0018] Integer N2 set as the 2nd PLL circuit If a value is changed, variable power of the image can be 
carried out perpendicularly. 

[0019] Said processor is said integer N2 in said 2nd PLL circuit. It may be made to carry out variable 
power of the 1st image displayed on said display means perpendicularly by changing a value with the 1st 
video signal read from said 1st image memory. 

[0020] If it carries out like this, it will be an integer N2 by the processor. Variable power of the image 

can be perpendicularly carried out by changing a setup. 

[0021] 
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[Example] Below, explanation is performed for the following sequence. 

A. equipment whole configuration and actuation: — the configuration of B. image control signal 
generating section, and : of operation — the configuration of C. storage control section and the image 
storage section, and : of operation — various kinds of set point: at the time of enlarging or contracting 
of D. image — the configuration of E. animation write control section, and : of operation — the 
configuration of the F.3 port image storage section, and : of operation — G. modification: [0022] A. The 
whole equipment configuration and actuation : drawing 1 is the block diagram showing the configuration 
of a computer system equipped with the graphic display device as one example of this invention. The 
storage section 60, the image storage sections 61 and 62, and 3 port image storage section 63 are 
connected to the CPU bus 52 connected to CPU50. The control signal for reading a video signal serially 
is given to the three image storage sections 61. 62, and 63 from the storage control sections 71, 72, and 
73, respectively. The 1st storage control section 71 supplies the still more nearly same control signal as 
the control signal given to the 1st image storage section 61 also to the storage section 60. This storage 
section 60 is the memory for memorizing the multiplexer signal MPX for choosing one of the video 
signals read from the three image storage sections 61-63. In addition, about the configuration and role 
of the four storage sections 60-63. it mentions later further. 

[0023] The read-out port of 3 port image storage section 63 is connected to the 3rd storage control 
section 73, and the 1st write-in port is connected to the CPU bus 52, and the 2nd write-in port is . 
connected to the animation write control section 74. respectively. As for the animation write control 
section 74, the image data of an animation are given, respectively from video-signal separation / 
digitization control section 76 and the animation data decompression section 78. video-signal separation 
/ digitization control section 76 — a television tuner and a video play — since - — while dividing the 
composite video signal given into a synchronizing signal and a component signal (an RGB code or YUV 
signal), a component signal is changed into a digital signal and the animation write control section 74 is 
supplied. On the other hand, the animation data decompression section 78 elongates the compression 
image data contained by CD-ROM, a hard disk, a magneto-optic disk. etc.. and supplies it to the 
animation write control section 74. The animation write control section 74 writes the image data of the 
supplied animation in 3 port image storage section 63. In addition, about the internal configuration of the 
animation write control section 74, and actuation, it mentions later further. 

[0024] This computer system is further equipped with the image control signal generating section 80, 
the video-signal change-over section 82. the clock signal change-over section 84, the D-A conversion 
section 86, the amplifier 88, and the color monitor 90. The image control isignal generating section 80 
generates the iniage control signals [ 1-HPIE / VPIE and / 3 ] 1-3 for directing the timing of read-out 
of a video signal, and supplies them to the three storage control sections 71-73. one of the video signals 
01 -RGB 03 with which the video-signal change-over section 82 was read from the three image storage 
sections 61-63 — it chooses and the D-A conversion section 86 is supplied. Moreover, the clock signal 
change-over section 84 chooses one of the clock signals 1-CLK 3 outputted from the three storage 
control sections 71-73, and supplies it to the D-A conversion section 86 as a synchronizing signal of D- 
A conversion. The multiplexer signal MPX given to the video-signal change-over section 82 and the 
clock signal change-over section 84 is given from the storage section 60. 

[0025] The D-A conversion section 86 changes into analog signals AR. AG. and AB digital signal RGBO 
which is 24 bits to which 8 bits was assigned for every color of RGB. These analog signals AR, AG, and 
AB are amplified in an amplifier 88. respectively, and are given to a color monitor 90. In addition, Vertical 
Synchronizing signal VSYNC and Horizontal Synchronizing signal HSYNC of a color monitor 90 are given 
from the image control signal generating section 80. 

[0026] Drawing 2 is the explanatory view showing the relation between the room of the four storage 
sections 60-63, and a screen display. The size of each storage section is the vertical number Wv of 
Rhine. Several Whs horizontal pixel The number of bits Nb assigned to each pixel A definition can be 
given. The storage section 60 supports the screen of 1600 pixel x1200 line, and has a depth of 2 bits. 
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The multiplexer data memorized by the storage section 60 are given to the video-signal change-over 
section 82 and the clock signal change-over section 84 as a multiplexer signal MPX. Therefore, the 
depth of the storage section 60 is set as the number of bits which can identify mutually the maximum 
number of the image storage section which can be carried in this computer system. Since the three 
image storage sections are prepared in the example of drawing 1 , the storage section 60 is good in a 
depth of 2 bits. 

[0027] As shown in drawing 2 (B). the 1st image storage section 61 supports the screen of 1600 pixel 
x1200 line, and has a depth of 24 bits. The image data memorized by the image storage section 61 are 
full color natural image data. In addition, three memory with a depth of 8 bits may be used as the image 
storage section 61. 

[0028] It carries out [ each other / corresponding to the screen of the magnitude with same storage 
section 60 and 1st image storage section 61 ], is, and has room. The storage control section 71 
( drawing 1 ) supplies the same read-out signal as the storage section 60 and the image storage section 
61. and the multiplexer signal MPX and video signal RGB 01 equivalent to the same display position are 
read from the storage section 60 and the image storage section 61. respectively. 

[0029] The 2nd image storage section 62 supports the screen of 640 pixel x400 line, and has a depth of 
24 bits. Moreover. 3 port image storage section 63 supports the screen of 800 pixel x600 line, and has a 
depth of 24 bits. In addition, the three image storage sections 61-63 may support the screen of the 
same magnitude. Each of the storage control sections 71-73 reads video signals 01-RGB 3 from the 
image storage sections 61-^63 according to the read-out enabling signals [ 1-HPIE / VPIE and / 3 ] 1-3 
given from the image control signal generating section 80, respectively. 

[0030] Drawing 3 (A) is the explanatory view showing the address map about three OS's using the three 
image storage sections. The three image storage sections are managed by three different OS's (multi- 
OS. OS1. 0S2), respectively. Multi-OS has the function which switches management of a system to 
other OS's temporarily. Moreover, each OS has the memory area of the image storage sections 61-63. 
respectively. ** of drawing 3 (A) - ** show the procedure of a change of OS. First, if the directions 
which require the change to OS1 from multi-OS are inputted from a keyboard 40 or a mouse 42, the 
directions will be given to multi-OS from BIOS (procedure **), and multi-OS will switch management of 
a system to OS1 (procedure **). 0S1 switches management of a system to multi-QS again, after 
performing directed processing and completing processing (procedure And the image memorized by 
each image storage sections 61-63 is displayed on a color monitor 90 through BIOS (procedure **). 
[0031] Drawing 3 (B) is the top view showing the condition thiat the irhagie of each image storage 
sections 61-63 was displayed on the color monitor 90. In addition, it is also possible to manage the two 
image storage sections by one OS, without using two or more OS's. For example, the same OS is able to 
manage the three image storage sections 61— 63. 

[0032] Drawing 4 is the explanatory view showing relation with a screen display in the read-out enabling 
signals [ 1-HPIE / VPIE and / 3 ] 1-3 and color monitor 90 which are outputted from the image control 
signal generating-section 80. The viewing areas W01, W02, and W03 of three images displayed on the 
color monitor 90 according to three video signals RGB01-RGB03 read from the three image storage 
sections 61-61, respectively are shown in the upper left of drawing 4 . 

[0033] The signal wave form on XI -X2 line is shown in the lower part of drawing 4 , and the wave of the 
horizontal component HMPX of Horizontal Synchronizing signal HSYNC, the horizontal read-out enabling 
signals 1-HPIE 3 given to the three storage control sections 71-73 from the image control signal 
generating section 80, respectively, and the multiplexer signal read from the storage section 60 is shown 
in it. On the other hand, the signal wave form on Y1-Y2 line is shown in the right-hand side of drawing 
4 , and the wave of the vertical component VMPX of Vertical Synchronizing signal VSYNC, the 
perpendicular read-out enabling signals 1-VPIE 3 given to the three storage control sections 71-73 
from the image control signal generating section 80, respectively, and the multiplexer signal read from 
the storage section 60 is shown in it. 
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, [0034] The horizontal read-out enabling signal HPIE1 given to the 1st image storage section 61 is 

maintained at H level in the viewing area to the left end location A of a color rhonitor 90 - the right end 
location F. Moreover, the perpendicular read-out enabling signal VPIE1 is also maintained at H level in all 
the fields of the perpendicular direction of a screen. Consequently, the 1st video signal RGB 01 is read 
from the 1st image storage section 61 in the period these read-out enabling signals HPIE1 and VPIE1 of 
whose are all H level. Similarly, the 2nd video signal RGB 02 is read from the 2nd image storage section 
62 in the period whose read-out enabling signals HPIE2 and VPIE2 are all H level, and the 3rd video 
signal RGB 03 is read from the 3rd image storage section 63 in the period whose read-out enabling 
signals HPIE3 and VPIE3 are all H level. 

[0035] The video-signal change-over section 82 chooses and outputs one of the three video signals 01- 
RGB 3 according to the multiplexer signal MPX outputted from the storage section 60. Like the 1st 
video signal RGB 01, although the multiplexer signal MPX is a signal which shows the value of the 
multiplexer data in each pixel according to the scan of a color monitor 90, by drawing 4 , it separates 
into change of the horizontal component HMPX after [ expedient ] illustrating, and change of a vertical 
component VMPX, and it is drawn. In other words, the actual multiplexer signal MPX is a signal with 
which the same signal as a horizontal component HMPX is continuing in order of the scanning line. 
[0036] On the XI -X2 line of drawing 4 , the value of the horizontal component HMPX of the multiplexer 
signal MPX is changing in order of 1, 2, 3, and 1, and video signals RGB01, RGB02, RGB03, and RGB01 
are chosen according to this, respectively. 

[0037] In addition, according to size, a location, etc. of each image field which were specified on the 
screen of a color monitor 90, CPU50 determines the multiplexer data memorized by the storage section 
60. That is, if an operator specifies the 2nd, the size of the 3rd viewing area W02 and W03, a location, 
and vertical relation using a keyboard or a mouse, according to this assignment, CPU50 will generate 
multiplexer data and will write in the storage section 60. In addition, the image displayed on the 1st 
viewing area W01 is a fundamental image, and this viewing area W01 is being fixed to predetermined 
magnitude. 

[0038] in case the image of different size as shown in drawing 2 (B), (0), and (D) is displayed, it usually 
comes out that a mutually different synchronizing signal (a Horizontal Synchronizing signal and Vertical 
Synchronizing signal) for which was resembled, respectively and it was suitable is used. Therefore, it is 
usually impossible to display in piles the video signal read from each image storage sections 61-63 on 
the same screen. So, in this computer system, as shown in drawing 1 the clock signals CLK1, CLK2, 
and CLK3 which synchronize with the video siignal read from each image storage sections 61-63, 
respectively are given to the clock signal change-over section 84 from the storage control sections 71, 
72, and 73, and the clock signal change-over section 84 chooses one of the clock signals of these 
according to the multiplexer signal MPX read from the storage section 60, and supplies it to the D-A 
conversion section 86. Therefore, the D-A conversion section 86 can perform D-A conversion according 
to the clock signal which synchronized with the video signal outputted from the video-signal change- 
over section 82. Thus, since D-A conversion of the video signal read from each image storage sections 
61-63 is carried out by the clock signals CLK1, CLK2, and CLK3 which synchronized with each, the 
analog video signals AR, AG, and AB outputted from the D-A conversion section 86 turn into a signal 
which reproduces an image faithfully. 

[0039] As mentioned above, according to this computer system, since an image is displayed for one of 
the video signals 01 -RGB 3 read from the three image storage sections 61-63 with a change in the 
video-signal change-over section 82, CPU50 does not need to perform processing which transmits 
image data among the image storage sections 61-63, and where two or more images are piled up, it can 
display on a high speed. Under the present circumstances, since D-A conversion is performed according 
to the clock signal corresponding to each video signal, two or more images corresponding to a different 
screen size are faithfully reproducible. 

[0040] moreover, since the room of the storage section 60 and the image storage section 61 supports 
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the same screen size, it can set on the screen of a color monitor 90 — each — there is an advantage 
that the multiplexer data memorized in the storage section 60. can be easily set up according to 
assignment of the size of image field W01-3. a location, and vertical-related. 

[0041] In addition, when OS which manages the three image storage sections 61-63 is a multi-window 
system, each OS is able to display two or more windows in piles in each image fields W01 and W02 and 
W03. 

[0042] B. The configuration and actuation of the image control signal generating section : drawing 5 is 
the block diagram showing the internal configuration of the image control signal generating section 80. 
Moreover, the timing chart drawing 6 indicates horizontal actuation of the image control signal 
generating section 80 to be, and drawing 7 are timing charts which show vertical actuation. As shown in 
drawing 5 , the image control signal generating section 80 generates Horizontal Synchronizing signal 
HSYNC supplied to a color monitor 90 and Vertical Synchronizing signal VSYNC, and the level read-out 
enabling signal HPIE supplied to the three storage control sections 71-73. respectively and the 
perpendicular read-out enabling signal VPIE. The image control signal generating section 80 is equipped 
with the following component. 

[0043] DPLL section 100: Generate the dot clock signal DTCLK for synchronizing each part in the image 
control signal generating section 80. 

[0044] Horizontal-synchronization period counter 111: Based on the dot clock signal DTCLK, as shown 
in drawing 6 (a), generate the signal HI which serves as L level in the horizontal synchronization period 
HS. Here, Horizontal Synchronizing signal HSYNC is the period maintained at L level in the horizontal 
synchronization period HS. In addition, the output signal HI of a counter 1 1 1 is outputted to the exterior 
of the image control signal generating section 80 as Horizontal Synchronizing signal HSYNC as it is so 
that drawing 5 may show. In other words, a counter 111 is a circuit which creates Horizontal 
Synchronizing signal HSYNC. The data in which the die length of the period when a signal HI serves as 
L level is shown are written in the register which is not illustrated in the horizontal synchronization 
period counter 1 1 1 from CPU50 through the CPU bus 52. In addition, the die length of a period is 
expressed with the pulse number of the dot clock signal DTCLK. It is common to each counter explained 
below that the die length of a period is set up by CPU50. Once a signal HI starts on H level, it will be 
maintained at H level until the horizontal synchronization period counter 111 is reset by the reset signal 
H5 given from the level reset counter 115 mentioned later. 

[0045] Level back-porch period counter 112: It is reset by the reset signal H5. fall to L level, and 
generate the signal H2 ( drawing 6 (b)) which starts on H level at the telophase of the level back porch 
period HB. Here, the level back porch period HB is a period of the ** term of the standup of Horizontal 
Synchronizing signal HSYNC to the image shelf^life HE. 

[0046] Level image shelf^life counter 113: It is reset by the reset signal H5, fall to L level, and generate 
the signal H3 ( drawing 6 (c)) which starts on H level at the telophase of the level image shel-Plife HE. 
[0047] By the way, as shown in drawing 5 , the signal H2 and the reversal signal of a signal H3 are 
inputted into the AND gate 1 16. The output signal HYENB of the AND gate 1 16 is a signal , which serves 
as H level in the level image shelf-life HE, as shown in drawing 6 (h)., Below, Signal HYENB is called a 
"horizontal effective enable signal." Horizontal effective enable signal HYENB is able to display an 
effective image on a color monitor 90 only in the period of H level. In addition, the level image shelf-life 
HE is a period equivalent to the 1st image field W01 which is to a base, and is a period equivalent to all 
the range of the image field W01 shown in drawing 4 (the range of a location A - a location F). 
[0048] Level front-porch period counter 114: Fall to L level according to a reset signal H5, and generate 
the signal H4 ( drawing 6 (d)) which starts on H level at the telophase of the level front porch period HF, 
Here, the level front porch period HF is a period of the ** term of the telophase of the level image 
shelf-life HE to the level reset period HR (period for one clock of the dot clock signal DTCLK). 
[0049] Level reset period counter 115: Generate the reset signal H5 ( drawing 6 (e)) which resets the 
above-mentioned counters 111-114. A signal H5 is a signal which falls to L level in the standup of the 
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next dot clock signal DTCLK of Ushiro to whom the output signal H4 of the level front porch period 
counter 114 started, and starts again after 1 clock. As nnentioned above, counters 111-114 are reset by 
falling of a signal H5, and signals H1-H4 fall to L level. 

[0050] As mentioned above, while Horizontal Synchronizing signal HSYNC is generated by work of 
counters 111-115; each horizontal period is specified. 

[0051] The image control signal generating section 80 has the counters 121-125 corresponding to each 
counters 111-115 mentioned above as a counter which specifies a vertical period, respectively. 
Everything but making Horizontal Synchronizing signal HSYNC (= HI) into clocked into instead of the dot 
clock signal DTCLK of the counters 121-125 which specify a vertical period is the same as that of the 
counters 111-115 which specify a horizontal period. You can understand this, if the wave of the signals 
H1-H5 which show the wave of the output signals V1-V5 of the counters 121-125 shown in drawing 7 
(a) - (e) to drawing 6 (a) - (e) is compared. However, CPU50 differs from the die length of the period set 
as each of the horizontal counters 111-114, and the die length of the period set as each of the vertical 
counters 121-124. 

[0052] Moreover, corresponding to the AND gate 116 which creates level effective enable signal HYENB, 
the AND gate 126 which creates perpendicular effective enable signal VYENB ( drawing 7 (h)) is also 
formed. 

[0053] The image control signal generating section 80 is equipped with three enabling-signal generation 
circuits 131-133 for creating further the read-out enabling signals HPIE and VPIE given to . the three 
storage control sections 71-73, respectively. Each of the enabling-signal generation circuits 131-133 is 
equipped with the following component. 

[0054] Level display initiation period counter 134: Reset is canceled in the standup of level effective 
enable signal HYENB ( drawing 6 (h)), the signal H6 ( drawing 6 (i)) which starts on H level at the ** term 
of a level viewing^area period is generated, and it is again reset in falling of level effective enable signal 
HYENB. Here, a level viewing^area period means the period when an image is displayed on a color 
monitor 90 according to the image data memorized by the image storage section. In drawing 4 , the level 
viewing-area period of the image field W01 is a period of a location A - a location F, and the period of a 
location B - a location D and the level viewing-area period of the image field W03 of the level viewing- 
area period of the image field W02 are periods of a location C - a location E. 

[0055] Level viewing-area period counter 135: Reset is canceled in the standup of level effective enable 
. signal HYENB, the signal H7 ( drawing. 6 (j)) which starts on H level at the telophase. of a le,yel"yiewing^ 
area period is generated, and it is again reset in falling of level effective enable signal HYENB. . . 
[0056] AND gate 136: Generate the horizontal read-out enabling signal HPIE ( drawing 6 (k)) by taking 
the AND of a signal H6 and the reversal signal of a signal H7. 

[0057] The enabling-signal generation circuits 131-133 are further equipped with the two. above- 
mentioned counters 134,135 related horizontally, two counters 137.138 respectively corresponding to 
the AND gate 136, and AND gates 139 about the perpendicular direction. From the AND gate 139, the 
perpendicular read^out enabling signal VPIE ( drawing 7 (k)) is outputted.Jn addition, to the counter - 
134,135 related horizontally making the dot clock signal DTCLK clocked into, and making horizontal 
effective enable signal HYENB into reset input, the counter 137.138 about a perpendicular direction 
makes clocked into Horizontal Synchronizing signal HSYNC (= HI), and makes perpendicular effective 
enable signal VYENB reset input.- - 

[0058] The image control signal generating section 80 is equipped with a number equal to the number of 
the image storage sections 61-63 of enabling-signal generation circuits 131-133. Namely, the group 
(HPIE1, VPIE1) of each read-out enabling signal shown in drawing 4 . (HPIE2, VPIE2), and (HPIE3, 
VPIE3) are generated by the enabling-signal generation circuits 131-133 corresponding to each image 
storage sections 61-63, respectively. 

[0059] In addition, the pulse number specified to each period by CPU50 is set to the counter 
134,135,137,138 in the enabling-signal generation circuit 131-133. According to the size, the location. 
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and vertical relation of each image fields W01-W03 ( drawing 4 ) which the operator specified on the 
screen of a color monitor 90, CPU50 determines these pulse numbers. 

[0060] As explained above, the. image control signal generating section 80 generates Horizontal 
Synchronizing signal HSYNC, Vertical Synchronizing signal VSYNC, and the read-out enabling signals 
HPIE and VPIE 1-3 [ H 3 which are shown in drawing 4 . As shown in drawing 1 , Horizontal 
Synchronizing signal HSYNC and Vertical Synchronizing signal VSYNC are supplied to a color monitor 90, 
and the enabling signals [ 1-VPIE / HPIE and / 3 ] 1-3 are supplied to the storage control sections 71- 
73. 

[0061] C. The configuration and actuation of the storage control section and the image storage section : 
here, explain the configuration and actuation of the storage control sections 71 and 72 and the image 
storage sections 61 and 62. About the configuration and actuation of 3 port storage control section 73 
and 3 port image storage section 63, it mentions later. 

[0062] Drawing 8 is the block diagram showing the internal configuration of the storage control section 
71. Moreover, drawing 9 is a timing chart which shows actuation of the storage control section 71. The 
storage control section 71 is equipped with the H-PLL section 141, the V-PLL section 142, the three 
waveform-shaping sections 143-145, NAND gates 146, inverters 147, and address-generation circuits 
148. 

[0063] The H-PLL section 141 is Nh of the frequency of the horizontal read-out enabling signal HPIE It 
is the PLL circuit which generates the clock signal CLK ( drawing 9 (h)) which has a twice as many 
frequency as this. Here, it is Nh. It is the number of pixels equivalent to one period of the horizontal 
read-out enabling signal HPIE. This number Nh of pixels Several Whs horizontal pixel of the image 
storage sections 61-63 shown in drawing 2 (B), (C), and (D) It can be set as a different value. CPU50 is 
Nh of the H-PLL section 141. By changing a value, it is Nh. Wh According to relation, an image can be 
expanded horizontally or it can reduce. About the zooming function of such an image, it mentions later 
further. In addition, in the H-PLL section 141, the phase of a clock signal CLK is locked synchronizing 
with the leading edge of the horizontal read-out enabling signal HPIE. 

[0064] The V-PLL section 142 is Nv of the frequency of the perpendicular read-out enabling signal 
VPIE. It is the PLL circuit which generates the signal VCLK ( drawing 9 (b)), which has a twice as many 
frequency as this. Here, it is Nv. It is the number of Rhine equivalent to one period of the perpendicular 
read-out enabling signal VPIE. This number Nv of Rhine The number Wv of Rhine of the image storage 
sections 61-63 shown in drawing 2 (B), (C), and (D) It can be set as a different value and is Nv. Wv 
According to relation, zooming of the image can be carried out perpendicularly. 
[0065] Drawing 10 is the block diagram showing the internal configuration of the waveform-shaping 
section 143,144,145. Each waveform-shaping section consists of two D flip-flops 151,152 and the AND 
gates 153. The clock signal CLK generated in the H-PLL section 141 is inputted into the clock input 
terminal of two D flip-flops 151,152. The input signal to the waveform-shaping section is given to D 
input terminal of 1st D flip-flop 151. The output of 1st D flip-flop 151 is given to the 2nd D input 
terminal and AND gate 153 of D flipHlop 152. The reversal output of the 2nd flip-flop 152 is further 
given to the AND gate 1 53. 

[0066] Drawing 11 is a timing chart which shows actuation of the waveform-shaping section. The input 
signals of the three waveform-shaping sections 143-145 shown in drawing 8 are VPIE, HPIE, and /VCLK. 
respectively. Here, the notation '7" attached before VCLK shows that Signal VCLK is a signal reversed 
with the inverter 147. After the input signal VPIE to the waveform-shaping section 143,144,145, /VCLK, 
and HPIE start so that drawing 11 may show, each output signal VCLR, INC, and HCLR starts on H level 
in falling of the 1st clock signal CLK, and an output signal falls to L level by the 2nd negative going edge. 
[0067] As shown in drawing 8 , the clock signal CLK generated in the H-PLL section 141 is given in 
common to the clock input terminal of the three waveform-shaping sections 143-145. Perpendicular 
reset-signal VCLR generated in the 1st waveform-shaping section 143 is a signal which change of one 
pulse generates whenever the display for one screen of an image field is completed. 
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[0068] Level reset-signal HCLR generated in the 2nd waveform-shaping section 144 is a signal which 
change of one pulse generates whenever the display of scanning-line 1 duty is completed. 
[0069] The perpendicular increment signal INC generated in the 3rd waveform-shaping section 145 is a 
signal which change of one pulse generates whenever read-out of the image data of scanning-line 1 
duty is completed. In addition, level reset-signal HCLR and the perpendicular increment signal INC are 
later mentioned about this, although it has an important role in case zooming of the perpendicular 
direction of an image is performed. 

[0070] NAND gate 146 ( drawing 8 ) takes the output Q151 ( drawing 10 ) of 1st D flip-flop 151 of the 
2nd waveform-shaping section 144, and an AND with the perpendicular enabling signal VPIE, and 
generates the lead enable signal RE. 

[0071] In addition, the output signals VCLR and HCLR of the 1st storage control section 61, and INC, 
RE and CLK are given common to the image storage section 61 and the storage section 60. 
[0072] The three storage control sections 71-73 shown in drawing 1 have the same configuration shown 
in drawing 8 , respectively. However, the number Nh of pixels set as the H-PLL section 141 A value and 
the number Nv of Rhine set as the V-PLL section 142 A value changes mutually with each storage 
control sections. This is explained in full detail in explanation of enlarging-or^contracting processing of 
an image. 

[0073] Drawing 1 2 is the block diagram showing the internal configuration of the two image storage 
sections 61. The image storage section 61 has random read-out / write control section 160, the serial 
read-out control section 161. and memory 162. The same of this configuration is said of the storage 
sections 60 and 62. 

[0074] The input of random read-out / write control section 160 is as follows. 
The address / data shared bus of the ADBUSrCPU bus 52. 

AHLRW: The signal which shows selection of the high order/low order of the address, and selection of 
data read-out / data store. 

AEN: A thing **** signal with an effective address bus. 
DEN: The signal which shows that a data bus is effective. 

[0075] The output of random read-out / write control section 160 is as follows. 

RADDRS: Random address. 

RDATA: Random data. 

RWR: A random write-in signal. 

RRD: Random read-out signal. 

[0076] The I/O of the serial read-out control section 161 is as follows. 
ADBUS: Address bus. 

ADSEL: The address selection signal which chooses one of the 4 ** addresses. 

AEN: The address valid signal which shows that an address bus ADBUS is effective. 

VCLR: The perpendicular reset signal which change of one pulse generates whenever the display of one 

batch of an image field is completed. 

INC: The perpendicular increment signal which change of one pulse generates whenever read-out of the 
image data of scanning-line 1 duty is completed. 

HCLR: The level reset signal which change of one pulse generates whenever the display of scanning-line 

1 duty is completed. 

CLK: Clock signal. 

RE: Lead enable signal. 

SADDRS: Serial address. 

SRD: Serial read-out enabling signal 

[0077] Drawing 13 is the block diagram showing the internal configuration of the memory 162 shown in 
drawing 12 . Memory 162 is equipped with the memory cell array 165, a selector 166, and two 3 State 
buffer sections 167,168. A selector 166 connects one side of the random address RADDRS and the 
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serial address SADDRS to the address input terminal of the memory cell array 165 according to the 
random write-in signal RWR. From the output terminal of the memory cell array 165. the random data 
RDATA are outputted through 1st 3 State buffer section 167. The random readpout. signal RRD is given 
to the control terminal of 1st 3 State buffer section 167. Further, the output of the memory cell array 
165 is outputted as a video signal RGB 01 from 2nd 3 State buffer section 168. and is giyen to the 
video-signal change-over section 82 ( drawing 1 ). The serial data read-out enabling signal SRD given 
from the serial read-out control section 161 is given to the control input terminal of 2nd 3 State buffer 
section 168. In addition, in order to display an animation on a high speed, it is desirable to use the 
memory cell array 1 65 which consisted of static RAMs. 

[0078] Drawing 14 is the block diagram showing the internal configuration of the serial read-out control 
section 161 shown in drawing 12 . Moreover, drawing 15 is a timing chart which shows actuation of the 
serial read-out control section 161. The serial read-out control section 161 is equipped with four 8-bit 
address registers 171-174 and decoders 176. respectively. A decoder 176 decodes the 2-bit address 
selection signal ADSEL, and makes enabling state every four address registers [ one ] 171-174 one by 
one ( drawing 15 (b)). Sequential maintenance of the address AH given from the address bus ADBUS. AL, 
BK and the BL ( drawing 1 5 (a)) is carried out at each register by the leading edge of the address valid 
signal AEN given to address registers 171-174. 

[0079] Drawing 16 is the conceptual diagram showing the relation of the screen and the address 
corresponding to memory. Address AHAL is the address (it is hereafter called the "starting point 
address") which shows the reference point Pi at the upper left of the field displayed with image data. 
Moreover. Address BHBL is the increment (it is hereafter called the "addition address") of the address 
equivalent to the die length of the scanning line of a screen. In addition, in interlacing, the addition 
address BHBL serves as a value according to the rate of an interlace. For example, in interlacing 2:1, 
the addition address BHBL serves as address increment equivalent to one twice the die length of the 
scanning line. 

[0080] Further, as a circuit which calculates the address according to a scan, the serial read-out control 
section 161 ( drawing 14 ) is equipped with three adders 180,182.184, two latches 186,188. and level 
counters 190, and is equipped with the four AND gates 192.194,196,198. The adder 180,184 and the 
latch 186.188 constitute the circuit which computes the vertical address among these. Moreover, the 
level counter 1 90 constitutes the circuit which computes the horizontal address. 

[0081] An adder 184 adds the 16-bit addition address BHBL held at two address registers 173.1 74. and 
the 1st latch's 186 output D186. The 1st latch 186 is reset by the leading edge of the output signal of 
the 1st AND gate 192. and holds the output Q184 of an adder 184 by the leading edge of the output 
signal of the 2nd AND gate 194. Since the 1st AND gate 192 has taken the AND of perpendicular reset- 
signal VCLR and a clock signal CLK. as it is shown in drawing 15 Q\ the 1st latch 186 is reset by the 
leading edge of the clock signal CLK generated at the period when perpendicular reset-signal VCLR is 
maintained at H level. Moreover, since the 2nd AND gate 194 has taken the AND of the perpendicular 
increment signal INC and a clock signal CLK, the Istlatch 186 holds.the output Q184 of an adder 184 
by the leading edge of the clock signal CLK generated at the period when the perpendicular increment 
signal INC is maintained at H level. 

[0082] Since the 1st latch's 186 output Q186 is fed back to the adder 184, whenever the 1st latch 186 
holds new data (i.e.. whenever the pulse of the perpendicular increment signal INC occurs), the output 
Q184 of an adder 184 increases only the addition address BHBL ( drawing 1 5 (i)). 

[0083] The 2nd latch 188 is reset by the leading edge of the output signal of the 1st AND gate 192. and 
holds the 1st latch's 186 output Q186 by the leading edge of the output signal of the 3rd AND gate 196. 
Since the 3rd AND gate 196 has taken the AND of level reset-signal HCLR and a clock signal CLK, as it 
is shown in drawing 15 (k), the 2nd latch 188 holds the 1st latch's 186 output Q186 by the leading edge 
of the clock signal CLK generated at the period when level reset-signal HCLR is maintained at H level. 
[0084] The 1st adder 180 adds the starting point address AHAL held at the 2nd latch's 188 output Q188. 
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and two address registers 171,172. The output Q180 of the 1st adder 180 is equivalent to the vertical 
address. 

[0085] The level counter 190 is reset by the leading edge of the output signal of the 3rd AND. gate 196, 
and performs count-up by the leading edge of the output signal of the 4th AND gate 198. Since the 4th 
AND gate 198 has taken the AND of the reversal signal and clock signal CLK of the lead enable signal 
RE, as it is shown in drawing 15 (I), according to the leading edge of the clock signal CLK generated at 
the period when the lead enable signal RE is maintained at H level, the level counter 190 performs 
count-up. In addition, the counted value Q190 of the level counter 190 is equivalent to the horizontal 
address. 

[0086] The 2nd adder 182 adds the output Q180 of the 1st adder 180, and the counted value of the 
level counter 190. The output Q182 of an adder 182 is equal to the result of having added the starting 
point address AHAL, latch s 188 output Q188 ( drawing 15 (k)), and the counted value Q190 ( drawing 1 5 
(I)) of the level counter 190. The output 182 of this adder 182 is given to memory 162 as the serial 
address SADDRS. As shown in drawing 1 5 (m), after the serial address SADDRS becomes the value of 
the sum of the starting point address AHAL and the addition address BHBL, the increment of it is 
carried out one [ at a time ] synchronizing with the leading edge of a clock signal CLK. Therefore, the 
image data RGB 01 which contain a RGB component from memory 162 according to this serial address 
SADDRS are read serially. 

[0087] The serial read-out control section 161 ( drawing 1 4 ) is further equipped with D flipHlop 199. 
The lead enable signal RE is given to D input terminal of D flip-flop 199, and the clock signal CLK is 
given to the clock input terminal. The output of D flip-flop 199 is the serial data read-out enabling signal 
SRD ( drawing 15 (o)). The serial data read-out enabling signal SRD falls to L level in falling of the next 
clock signal CLK of Ushiro from whom the lead enable signal RE fell to L level. As shown in drawing 13 , 
since the serial data read-out enabling signal SRD is given to the control terminal of 3 State buffer 168, 
only in the condition that Signal SRD fell to L level, the image data RGB 01 are read from memory 162. 
That is, as shown in drawing 1 5 (m) and (n), the value of Address SADDRS shows the location (pixel 
location [ directly under ] of the address origin/datum Pi shown in drawing 16 (A)) shown by 
(AHAL+BHBL), and read-out of image data is started from this location. Therefore, the image of the 
address reference point Pi is not displayed. 

[0088] In addition, the clock signal CLK is created by the H-PLL section 141 ( drawing 8 ), and the 
phase of the negative going edge of a clock signal CLK is locked by the leading edge of the horizontal 
read-out enabling signal HPIE ( drawing 9 ). Generally, since the lock of the phaise. by the PLL circuit is 
not perfect, gap Qitter) of some may arise in the phase of a clock signal CLK. However, since serial 
read-out of image data is controlled by the leading edge of a clock signal CLK to be shown in drawing 
15 , even if a jitter arises in a clock signal CLK, a problem does not arise in readrout of data. 
[0089] Drawing 17 is a timing chart which shows actuation of the serial read-out control section 161 at 
the time of perpendicular direction expansion of an image. However, drawing 17 shows only change of 
the main signals related to renewal of the vertical address among the signals shown, in drawing 15 . 
Whenever one pulse of perpendicular increment signals INC occurs, only BHBL increases the output 
Q184 of an adder 184. On the other hand, whenever one pulse of level reset-signal HCLR(s) occurs, 
only BHBL increases latch's 186 output Q1 86. At time of- day t1, since the pulse of -the perpendicular 
increment signal INC has not occurred among the two. newest pulses of level reset-signal HCLR, the 
value of of latch 188 output Q188 is maintained as it is. Thus, period Tv of the perpendicular increment 
signal INC In being bigger than the period TvO of level reset-signal HCLR, latch s 188 output Q188 
(namely, value of the perpendicular address) changes so that the case where the same value is repeated 
may be included, as shown in drawing 17 (f). Level reset-signal HCLR(s) are Horizontal Synchronizing 
signal HSYNC given to a color monitor 90 and a signal which has the same frequency, and are signals 
generated one pulse whenever the scanning line on a screen is updated. If latch's 188 output Q188 
changes as shown in drawing 17 (f), as shown in drawing 16 (B), the image on the same scanning line 
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memorized by memory will be repeatedly displayed in the screen of a color monitor 90, consequently an 
image will be expanded perpendicularly. 

[0090] In addition, the scale factor of the perpendicular direction at the time of an image being displayed 
on a color monitor 90 is the period TvO of level reset-signal HCLR, and the period Tv of the 
perpendicular increment signal INC. It is given by the ratio (Tv / TvO). Period Tv of the perpendicular 
increment signal INC The set point Nv of the V-PLL section 142 ( drawing 8 ) It is adjusted by changing. 
[0091] Drawing 18 is a timing chart which shows actuation of the serial read-out control section 161 at 
the time of perpendicular direction contraction of an image. At time of day t2, since two pulses of the 
perpendicular increment signal INC have occurred among the two newest pulses of level reset-signal 
HCLR, the address BHBL twice the value of addition is added to latch's 188 output Q188, Thus, period 
Tv of the perpendicular increment signal INC In being smaller than the period TvO of level reset-signal 
HCLR, latch's 188 output Q188 changes like drawing 18 (f) so that some of values (the example of 
drawing 18 BHBLx 4) of an integral multiple may be skipped to the addition address BHBL. Consequently, 
as shown in drawing 1 6 (C), the image on the scanning line of what book memorized by memory is not 
displayed in the screen, of a color monitor 90, but an image is reduced perpendicularly. 
[0092] As shown in drawing 17 and drawing 18 , the value with which the serial read-out control section 
161 is equivalent to the result to which level reset-signal HCLR carried out the multiplication of the 
addition address BHBL to 1 pulse ********** and the pulse number of the perpendicular increment 
signal INC given between the two newest pulses of level reset-signal HCLR is added to latch's 188 
output Q1 88 (namely, perpendicular address). Therefore, like [ in the case of the time of day t1 of 
drawing 17 ], when the pulse of the perpendicular increment signal INC has not generated one among 
the two newest pulses of level reset-signal HCLR, the perpendicular address Q188 is maintained at a 
value as it is. On the other hand, like the time of day t2 of drawing 18 , when two pulses of the 
perpendicular increment signal INC have occurred among the two newest pulses of level reset-signal 
HCLR, the address BHBL twice the value of addition is added to the perpendicular address Q188. 
[0093] in addition, the scale factor in the case of also expanding the scale factor in the case of reducing 
an image perpendicularly — the same — the period TvO of level reset-signal HCLR. and period Tv of 
the perpendicular increment signal INC It is given by the ratio (Tv / TvO). 

[0094] D. Various kinds of set points at the time of enlarging or contracting of an image : it is possible to 
be able to carry out zooming of the image, and also to change the location and size of each image fields 
W01-W03 ( drawing 4 ) in this computer system. In addition, zooming of an image is realized by work of 
the H-PLL section 141 of the storage control sections 71-73 ( drawing 1 , drawing 8 ), the V-RLL 
section 142, and the serial read-out control section 161 ( drawing 14 ), and modification of the location 
of an image field or size is realized by work of the enabling-signal generation circuits 131-133 ( drawing 
5 ) corresponding to each image field. 

[0095] Drawing 19 is the explanatory view showing the storage control section 71 ( drawing 8 ) at the 
time of displaying only the image memorized by the 1st image storage section 61, and various kinds of 
set points of an enabling-signal generation circuit ( drawing 5 ) 

[0096] In drawing 19 (A), the horizontal period of the signal about the image field W01 is classified into 
the horizontal synchronization period HS, the level back porch period HB and the level image shel-Plife 
HE, and the level front porch period HF and the level reset period HR, as explained also in drawing 6 . 
The set point NhO of the H-PLL section 141 ( drawing 8 ) of the 1st storage control section 71 is equal 
to the total value (HS+HB+HE+HF+HR) of the value which expressed these periods with the number of 
pixels. In addition, the level image shel-Plife HE of the 1st image field W01 is 1600 pixels. One pulse of 
the clock signal CLK created in the H-PLL section 141 is equivalent to 1 pixel at the time of reading a 
video signal serially so that the timing chart of drawing 15 may also show. The frequency fhO of this 
clock signal CLK is equal to the value which multiplied the frequency of the horizontal read-out enabling 
signal HPIE1 over the basic image field W01, i.e., the frequency of Horizontal Synchronizing signal 
HSYNC given to a color monitor 90 from the image control signal generating section 80, by the set point 



- 15- 



NhO of the H-PLL section 141. In this example, it is 0= 100MHz of fh(s). 

[0097] The set point NvO of the V-PLL section 142 of the 1st storage control section 71 is'equal to the 
total value (VS+VB+VE+VF+VR) of the value which expressed the perpendicular back porch period VB, 
the perpendicular image shelf-life VE and the perpendicular front porch period VF, and the perpendicular 
reset period VR with the number of Rhine, respectively. [ the vertical-synchronization period VS, ] In 
addition; the perpendicular image shell^life VE of the 1st image field W01 is 1200 lines. The frequency 
fvO pf the perpendicular increment signal INC generated in the V-PLL section 142 is equal to the value 
which multiplied the frequency of the perpendicular read-out enabling signal VPIE1 of the basic image 
field W01. i.e., the frequency of Vertical Synchronizing signal VSYNC given to a color monitor 90 from 
the image control signal generating section 80, by the set point NvO of the V-PLL section 142. In this 
example, it is 0= 80kHz of fv(s). 

[0098] The set point of four counters 134,135,137,138 contained in the 1st enabling-signal generation 
circuit 131 ( drawing 5 ) is used in order to specify the 1st location and size of the image field W01. The 
value of the set point Khi of the level display initiation period counter 134 and the set point Kvl of the 
perpendicular disjDiay initiation period counter 137 is zero about the 1st image field W01 used as a base. 
[0099] The set point Kh2 of the level viewing-area period counter 135 is a . value which expressed the 
level image shelf-life HE with the pulse number of the dot clock signal DTCLK ( drawing 5 ). As for the 
frequency of the dot clock signal DTCLK, it is desirable to be set as the same frequency (= 100MHz) as 
the horizontal clock signal CLK1 ( drawing 8 , drawing 15 ) over the 1st image field W01 used as a base. 
When the frequency of the dot clock signal DTCLK and the frequency of a clock signal CLK1 are equal, 
the set point Kh2 of a counter 135 is equal to the number of pixels of the level image shelf-life HE (= 
1600). 

[0100] The set point Kv2 of the perpendicular viewing-area period counter 138 is a value which 
expressed the perpendicular image shelf-life VE with the pulse number of Horizontal Synchronizing 
signal HSYNC. Since the frequency of Horizontal Synchronizing signal HSYNC has the same frequency 
(= 80kHz) as the perpendicular increment signal INC1 ( drawing 8 , drawing 15 ) over the basic image 
field W01 as mentioned above, the set point Kv2 of a counter 138 is equal to the number of Rhine of the 
perpendicular image shelf-life VE (= 1200). 

[0101] Drawing 20 is the explanatory view showing various kinds of set points at the time of displaying 
the image memorized by the 2nd image storage section 61 into the 1st image field W01. In this example, 
zooming of the image memorized by the 2nd image storage section 62 is; not carried out, and all of those 
screens iare displayed. . 

[0102] In addition, although it is possible also about the image of the 1st image storage section 61 to 
perform zooming of an image and the location of an image field and to make a change of size, in this 
example, these processings shall not be performed about the image of the 1st image storage section 61. 
Therefore, the value which shows various kinds of set points over the image of the 1st image storage 
section 61 to drawing 19 is maintained. 

[0103] About the image of the 2nd image storage section 62, while CPU50 computes various kinds of 

set points according to the following formulas 1, the computed value is set as each circuit.. 

[Equation 1] 

Nh = INT (NhO/Mh ) 

f h = fhO/Mh 

Nv = INT (NvO/Mv ) 

f V = fvO/Mv 

Khl= AHST 

Kh2^ Lh 

Kvl= AVST 

Kv2= Lv 
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Here, a operator "INT" shows the operation which omits the fraction part of the result of an operation 
in a parenthesis, and takes integer part, moreover, Mh The horizontal scale factor of an image, and My 
Zero 01 which the scale factor of the perpendicular direction of an image, **HST. and **VST haye in 
the upper left of the effective image field of the basic image field W01 from — endpoint 02 at the upper 
left of the 2nd image field WO 2 up to — offset of a horizontal direction and a perpendicular direction, 
and Lh Lv The width efface of the horizontal direction and perpendicular direction of the 2nd image 
field W02 is shown, respectively. 

[0104] When there is no zooming of an image about the image of the 2nd image storage section 62, they 
are a scale factor Mh and Mv. The set point Nh in the H-PLL section 141 of the 2nd storage control 
section 72 since both values are 1 The set point Nv in the V-PLL section 142 It is equal to these set 
points in the 1st storage control section 71. In the example of drawing 20 , since all of the screens of 
the 2nd image field W02 are displayed, the set point Kh2 of the level viewing-area period counter 135 in 
the 2nd enabling-signal generation circuit 132 and the set point Kv2 of the perpendicular viewing-area 
period counter 138 are set as 640 pixels which shows the maximum field of the 2nd image field W02, and 
400 lines, respectively. 

[0105] Drawing 21 is the explanatory view showing various kinds of set points in the case of displaying a 
part of the screen, without carrying out zooming of the image of the 2nd image storage section 62. Width 
of face Lh with the screen horizontal when displaying some screens Vertical width efface Lv Other set 
points which it is set as a counter 135,138. respectively and are shown in drawing 21 (B) are still 
standard values. In addition, in the, example of drawing 21 , the starting point address AHAL is further 
set as (640x5+10). 640 is the number of pixels for the 1 scanning line, and is equivalent to the addition 
address BHBL shown in drawing 16 (A). Therefore, the starting point address AH AL in drawing 21 The 
value shows that the address reference point Pi ( drawing 1 6 (A)) is set as 5th line the 10th pixel. The 
address origin/datum Pi is an origin/datum at the time of reading image data from image memory. 
Therefore, it is possible by changing the value of the starting point address AHAL to read the image 
data memorized to the field of the arbitration in image memory.; 

[0106] Drawing 22 is the explanatory view showing various kinds of set points in the case of expanding 
the image of the 2nd image storage section 62 horizontally, and displaying a|l of the screens. In this case, 
the set point Nh of the H-PLL section 141 of the storage control section 72 It is the level scale factor 
Mh about that certified value NhO. It is set as the broken value. Moreover, the set point Kh2 of the level 
viewing-area period xounter 135 of the enabling-signal generation circuit 132 is set as the value (= 960) . 
. which multiplied the certified value (= 640) by the level scale factor Mh (960/640). , 
[0107] In addition, level scale factor Mh A value can be inputted using a keyboard. Or it responds to 
actuation in which an operator changes the size of the 2nd image field W02 using a mouse, and GPU50 
is the level scale factor Mh. You may compute. In the case of the latter, it is the horizontal width ef face 
Lh of the 2nd image field W02. It is the level scale factor Mh by breaking by standard width efface (it 
being 640 pixels about the 2nd image). It asks. 

[0108] HorizontaLscale factor Mh. Frequency fh of the horizontal clock,signal CLK2 of modification, then 
the 2nd storage control section 72 It changes. Since it is equivalent to 1 pixel of the 2nd image field 
W02. one pulse of a clock signal CLK2 is the level scale factor Mh. Modification changes the period of 
the clock signal CLK2 equivalent to 1 pixel. As- shown in drawing 15 , this clock signal CLK2 is used as a 
synchronous clock of read-out of the video signal from the image storage section 61, and is used also 
as synchronizing clock signal DACLK of the D-A conversion section 86. That is. since the frequency of 
a clock signal CLK2 also changes according to the frequency of the video signal read from the image 
storage section 62 when an image is expanded horizontally, an image can be expressed as good image 
quality by carrying out D-A conversion of the video signal synchronizing with this clock signal CLK2. 
[0109] in addition, level scale factor Mh ****** — by setting up one or less value, it is also possible to 
reduce an image horizontally. It is related horizontally and is same in the actuation at the time of 
expansion, and the actuation at the time of contraction. 
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[0110] Drawing 23 is the explanatory view showing various kinds of set points in case the image in the' 
2n(J image field W02 is expanded perpendicurarly and all of the screens^areidisplayedriThe'^set point Nv 
of th^ V-PLti sdctiori 142 of the 2nd^storage controKsection 72 It lis 'set as-thei value which? broke the; 
bertified value NvO by the perpendicular scalie' factor Mv'(=' 600/400): Moreover, the set point Kv2:of the 
perpendicular viewing-area period ic'ouhteV 138 of the 2nd^eriabling-signal^gerieration"circuit 132 is the 
perjDeiidicular scale'factor Mv to the' certified value'(= 400); It is set as the value (-600) by which it 
multiplied. In addition, perpendicular scale factor Mv Level scale factor . Mh mentioned above It is set up 
by the setting approach arid the'same approach. When an image is expanded perpendicularly, ^according 
to^the timing chart of above-mentioned drawing 17 \ the serial read-out control section 161 performs 
expansion actuation. ' ' ' ^ • - " ' " ' ' • ' * • * - - ^ v : ! - 

[01 1 1] Drawing 24 is the explanatory view showing various kinds of set points in case thfe image of the 
2nd image field W02 is reduced perpendicularly and all of the^screens'are displayed. It is the set point Nv 
of the V-PLL sWction 142 like [ in vertical contraction ] thie case of expansion. It is set as the value . 
•whicW brbkie the certified value* NvO by the perpendicular scale factor Mv (= 286/400), Moreover, the set 
point Kv2 of the perpendicular viewing-area period counter 138 is the perpendicular scale factor Mv to 
the certified value (= 400).^It is set as the value (= 286) by which it multiplied. vWhen an image is reduced 
perpiendicularly, according to the* timing chart of abbve-mientioned drawing 18 y the serial read-out % 
controrsectioh 161 'performs contraction actuatio ^ ' . • . * t. 

[0112] As explained above; zooming of an image is realized by work of the H-PLL' section 141, the V- 
PLlL section 1'42 ( drawing 8 X^and the- serial read-^dut control sectionr161 ( drawing 14 .); and 
modification of ^the- location of an image field or^ size is realized by work of the eniabling-sighal- generation 
circuits 131^133 ( drawing 5 ). - • * ' 

[0113] In addition, although processing of zooming of the image about the image of the 2nd image . 
storage section 62 and processing of modific^ation- of the. size of 'the< 2nd image field W02 were explained 
above, it is^ possible tO' perform processing with the same said of the image of other two image storage 
sections 61 and 63. Moreover, level scale factor Mh of an image* Perpendicular scale factor MV of an. 
image Offset **HST' of an image field. **VST, the size Lh of an image field and LV (namely, Kh2, Kv2), 
and the ^starting point addreiss* AHAC can be set up independently, respectively. i o 

[0114] E. The' configuration and actuation of the animation write control 'section ': drawirig-25 is.^the block 
diagriam showing the interrial configuration of the animation write control :sectidn 74:rThe. signal and ; 
: componient bPthe animation write control - section 74 are equivalent to the component of the storage- 
control sectioh 71 shown in sbrne the compbneints and draNA/irig 8 of the image controlJsignal generating 
se'ction 80-showh-in drawing 5 , as shown below. ^ > ; '* ^ to - ... . : '..r ; \ ' ^ : 

[01 15] 'The correspondence relation df-the'compdnent of drawing 25 -and> drawing 5 is;as follows: . i 
^DRH-PLL sectibh'200: DPLL section 100 perpendicular image starting position counter^ 201: counter, 
21 1:level back-porch: period counter 1 12 level image field period Counter ^21 2; perpendicular back*porch 
period counter 122 perpendicular image field period counter 202: — perpendicular — an. image 'shelWife 
couhter-1 23-AND-gaW203:AND-gate J 26^levelJmage^starting position — 

1 13AND-gate213: AND-gate 116 perpendicular write-in initiatibn::c6unter 222: Perpendicular display 
initiation period. counter 137 perpendicular write-in fieldicounter 223: perpendicular viewing-area period 
counter 138AND-gate224: -- an ANDrgate 139 level write-in initiation counter 232:levelrdisplay; : ,r 
'initiation period -^ counter 134 level ;write-in' fieldicounter 233:level viewing-area: period counter. . 
135AND-gatd224:* — the AND gate 136 [0116] The correspondence relation of the component of ; 
drawing 25 and drawing 8 is as follows. " * i^- ^ • -^-^r l • ' ■ '..-t-, 

DV-PLL Sectioh 221:145 NAND-gate 244:NAND-gatei[ the V-PLL section 142 D H-PLL section 231:H- 
PLL section 141 waveform-shaping section 241 the- 243:waveform-shaping section 143 - ] 146 inverter 
251: Inverter 147 [01 17] The control clock change-over section 250 of drawing 25 is the.circuit which is 
not in the circuit of driawing 5 and drawing 8 . Moi^eover, although the animation write control section 74 
has the same circuit as the address-generation circuit 148 shown in drawing 8 ..illustration is expedient- 
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upper-omitted in drawing 25 . 

[0118] The animation write. control section 74 controls the display period of an image synchronizing with 
Vertical Synchronizing signal DVSYNQ and Horizontal Synchronizing signal DHSYNC which are given 
from video-signal separation / digitization control section 76 ( drawing 1 ). Drawing 26 and drawing 27 
are ************ timing charts about actuation of the horizontal direction of the animation write 
control section 74, and a perpendicular direction. Since drawing 26 and drawing 27 support drawing 6 
and drawing 7 which were mentioned above, respectively, they omit the explanation here. 
[0119] The control clock change-over section 250 chooses 1st clock signal DRCLK which the DRH-PLL 
section 200 generates, when the level of the write enable signal WEO (this corresponds to the lead . 
enable signal RE in drawing 8 ) is 1 (write inhibit), and when the level of the write enable signal WEO is 0 
(write permission), it chooses 2nd clock signal DDCLK which the DH-PLL section 231 gene^rates. One 
pulse of 1st clock signal DRCLK supports 1 pixel of the 1st fundamental image field W01. Moreover, one 
pulse of 2nd clock signal DDCLK is a signal which synchronizes with the video signal which supports 1 
pixel at the time of carrying out zooming of the image horizontally, and is written in the image storage 
section 63. That is. the control clock change-over section 250 supplies 2nd clock signal DDCLK which 
synchronized with the video signal written in to the 3rd image storage section 63. when writing a video 
signal in the image storage section 63. and on the other hand, when not writing in a video signal, it 
supplies 1st clock signal DRCLK which synchronized with the fundamental image to the 3rd image 
storage section 63. 

[0120] The animation write control section 74 generated various kinds of signals VCLWO, HCLWO. INCO, 
WEO. and CKLO used for the writing of a video signal to the image storage section 63, and has given 
them to the image storage section 63, Since these signals correspond to the signals VCLR and HCLR in 
drawing 8 , and INC, RE and CLK, respectively, they omit explanation. 

[0121] F. — the configuration of 3 port image storage section, and : of operation — drawing 28 is the 
block diagram showing the internal configuration of 3 port image storage section 63. 3 port image 
storage section 63 has the serial write control section 260, the random read-out / write control section 
261, the serial read-out control section 262, and 3 port memory 263. Random read-out / write control 
section 261 has the same configuration as random read-out / write control section 160 shown in 
drawing 12 , and has the configuration as the serial read-out control section 161 with the same serial 
read-out control section 262. 

[0122] Drawing 29 is the block diagram showing the internal configuration of 3 port ^memory 263. 3 port 
memory 263 is equipped with the membry cell array 165. two selectors 272.273. AND gates 274, and two 
3 State buffer sections 275.276. It has the same function as the selector 166 shown in drawing 13 . and, 
as for the 1st selector 272. two 3 State buffers 275.276 also have the same function as 3 State buffer 
167,168 of drawing 13 . 

[0123] According to the random write-in signal RWR. the 2nd selector 273 chooses one side of the 
random data RDATA and serial data RGBIO, and supplies it to the memory cell array 271. The AND gate 
274 enables the writing. of the memory cell array.271, whea at least one side. of the serial data write- 
permission signal SWEO given from the serial write control section 260 and the random write-in signal 
RWR given from random: read-out / write control section 261 is L level. 

[0124] Drawing 30 is the block diagram showing the internal configuration of the serial write control 
section 260. The components 281-284 of the serial write control section 260. and 286., 290. 292, 294. 
296. 298, 300 and 302.304.306.308 are the same as each components 171-174 of the serial read-out 
control section 161 shown in drawing 14 . and 176. 1800. 182. 184. 186, 188. 190 and 192.194.196.198 
respectively. In the serial read-out control section 161, in the serial write control section 260. the 
reversal output of D flip-flop 309 is given to the AND gate 308 to the output of D flip-flop 199 being 
outputted as a serial data read-out enabling. signal SRD as it is, and the difference between the serial 
read-out control section 161 and the serial write control section 260 is only the point that the output of 
the AND gate 308 is outputted as a write-permission signal SWEO. 
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[0125] Drawing 31 is a timing chart which shows actuation of the serial write control section 260. Since 
this actuation is almost the same as the actuation of the serial read-out control section 161 shown in 
drawing 15 , explanation is omitted. It can write image data in the memory area of the arbitration of 3 
port memory 263, the serial write control section 260 performing contraction of the perpendicular 
direction of an image, and horizontal zooming. 

[0126] G. modification: ~ the range which this invention is not restricted to the above-mentioned 
example, and does not deviate from that summary in addition — setting — various voice — it is 
possible to set like and to carry out, for example, the following deformation is also possible. 
[0127] (1) Instead of using a selector (multiplexer) as the video-signal change-over section 82 shown in 
drawing 1 , as shown in drawing 32 , video-signal change-over section 82a may be constituted using 
three 3 State buffers. In this case, what is necessary is to make only one of the three 3 State buffers 
into enabling state using the signal DMPX which decoded the multiplexer signal MPX, 
[0128] (2) Instead of the V-PLL section 142 shown in drawing 8 , as shown in drawing 33 , the PLL 
circuit 148 and a counting-down circuit 149 may be used. It is the set point Nv of the V-PLL section 
142 which the horizontal read-out enabling signal HPIE is inputted into the PLL circuit 148, and shows 
the set point N to drawing 8 . It is equal to the value which multiplied by 1/of rates M of dividing of a 
counting-down circuit 149. Here, M is the total number of Rhine of one screen. Since the frequency is 
higher than the perpendicular read-out enabling signal VPIE inputted into the V-PLL section 142 shown 
in drawing 8 , the horizontal read-out enabling signal HPIE inputted into the PLL circuit 148 can reduce 
the jitter of the output signal VCLK. 

[0129] (3) Frequency fh in which the clock signal CLK2 outputted from the 2nd storage control section 
72 differs from the frequency fhO of the basic clock signal CLK1 in carrying out zooming of the image 
read from the 2nd image storage section 62 horizontally, as shown in drawing 22 It has. This is the same 
also about the clock signal CLK3 outputted from the 3rd image storage section 63. However, if zooming 
of the image is not carried out horizontally, three clock signals CLK1-CLK3 have the equal frequency 
mutually, therefore, the video signal read from the 2nd and 3rd image storage section 62 and 63 in the 
1st clock signal CLK1 when zooming of the image did not have to be carried out horizontally — use — 
things are made. In this case, what is necessary is to omit the clock signal change-over section 84 in 
the circuit of drawing 1 . and just to supply the 1st clock signal CLK1 to the direct D-A conversion 
section 86. 

[0130] (4) In the example of drawing 1 , although the image was displayed on the color monitor 90 
according to the analog video signal, the display which cian display an image according to a digital video 
signal can also be used. In this case, what is necessary is to omit the D-A transducer 86 and an 
amplifier 88 and just to supply directly clock signal DACLK chosen in the digital video signal RGB 0 
chosen in the video-signal change-over section 82, and the clock signal change-over section 84 to a 
digital graphic display device. 

[0131] (5) The memory control means in the invention in this application is realized by the combination 
of the serial read-out control section ( drawing 12 , drawing 28 ) contained in the image storage sections 
61-63. respectively, and the three storage control sections 71-73 ( drawing 8 ): In addition, the read-out 
control section of the image storage sections 61-63 and the write control section may be prepared as a 
circuit in the memory chip which realizes the image storage sections 61-63, and you may make it 
prepare them in the same circuit as the storage control sections 71-73. - 

[0132] (6) The selection-signal output means in the invention in this application is realized by the 
storage section 60, and the multiplexer signal MPX ( drawing 1 ) is equivalent to the image selection 
signal in the invention in this application. However, it is also possible to adopt various circuits other than 
storage section 60 as a means to output the multiplexer signal MPX. For example, it is also possible to 
adopt the circuit which memorizes the location of each four top-most vertices of three image fields 
W01-W03 shown in drawing 4 , computes change-over location A-F for every scanning line based on 
these top-most-vertices locations, and generates the multiplexer signal MPX by this. Moreover, 
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multiplexer data are memorized in memory as run length data for every scanning line, and it is also 
possible to generate the multiplexer signal MPX based on this run length data. In these modifications, 
the amount of memory which multiplexer data take can be reduced. 

[0133] (7) Although read-out of the multiplexer signal MPX is performed in the above-mentioned 
example by supplying various kinds of signals which the storage control section 71 generated also to the 
storage section 60, you may make it prepare the control section of storage section 60 dedication. 
However, if the signal which the storage control section 71 generated is also given to the storage 
section 60 like the above-mentioned example, there is an advantage that the component part of the 
whole circuit can be reduced. 
[0134] 

[Effect of the Invention] It is effective in the ability to display two or more images on two or more image 
memory in piles on one screen according to the image data memorized, respectively, without 
transmitting image data among two or more image memory according to invention indicated by claim 1, 
as explained above. 

[0135] Moreover, since according to invention indicated by claim 2 the image select data is memorized 
in memory and this image select data is read as an image selection signal, it is effective in an image 
selection signal being easily generable. 

[0136] According to invention indicated by claim 3. it is effective in the circuit of the dedication for 
generating a select data read-out control signal becoming unnecessary, and circuitry becoming easy. 
[0137] Since the clock signal which was suitable for each video signal, respectively performs D-A 
conversion according to invention indicated by claim 4. it is effective in the ability to express an image 
as good image quality. 

[0138] According to invention indicated by claim 5, it is effective in the ability to carry out variable 
power of the image horizontally by changing the value. of the integer N1 set as the ^lst PLL circuit. 
[0139] According to invention indicated by claim 6. a processor is an integer N1. By changing a setup, it 
is effective in the ability to carry out variable power of the image horizontally. 

[0140] According to invention indicated by claim 7. it is effective in the ability to> carry out variable 
power of the image perpendicularly by changing the value of the integer N2 set as the 2nd PLL circuit. 
[0141] According to invention indicated by claim 8. a processor is an integer N2. By changing a setup, it 
is effective in the ability to carry out variable power of the image perpendicularly. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

t.This document has been translated by computer.- So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the configuration of a computer system equipped with the 
graphic display device as one example of this invention. 

[Drawing 2] The explanatory view showing the relation between the room of the storage sections 60-63. 
and a screen display. . \ 
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- [Drawing 3] The explanatory view showing the address map of OS using the three image storage 
sections. 

[Drawing 4] The explanatory view showing relation with a screen display in the read-out enabling signals 
VPIE and HPIE and color monitor 90 which are outputted from the image control signal generating 
section 80. 

[Drawing 5] The block diagram showing the internal configuration of the image control signal generating 
section 80. 

[Drawing 6] The horizontal timing chart of the image control signal generating section 80. 
[Drawing 7] The timing chart of the perpendicular direction of the image control signal generating 
section 80. 

[Drawing 8] The block diagram showing the internal configuration of the storage control section 71. 

[Drawing 9] The timing chart which shows actuation of the storage control section 71. 

[Drawing 1 0] The block diagram showing the configuration of the waveform-shaping sections 143-145. 

[Drawing 11] The timing chart which shows actuation of the waveform-shaping section, 

[Drawing 12] The block diagram showing the internal configuration of the storage section 61. 

[Drawing 13] The block diagram showing the internal configuration of memory 162. 

[Drawing 14] The block diagram showing the internal configuration of the serial read-out control section 
161. 

[Drawing 15] The timing chart which shows actuation of the serial read-out control section 161. 
[Drawing 16] The conceptual diagram showing the relation of the screen and the address corresponding 
to memory. 

[Drawing 17] The timing chart which shows actuation of the serial read-out control section 161 at the 
time of perpendicular direction expansion of an image. 

[Drawing 18] The timing chart which shows actuation of the serial read-out control section 161 at the 
time of perpendicular direction contraction of an image. 

[Drawing 19] The explanatory view showing the storage control section 71 at the time of displaying only 
the 1st image, and various kinds of set points of the enabling-signal generation circuit 131. 
[Drawing 20] The explanatory view showing various kinds of set points in case there is no zooming of 
the 2nd image and all of the screens are displayed. 

[Drawing 21] The explanatory view showing various kinds of set points in case there is no zooming of 
the 2nd image and a part of the screen is displayed. 

[Drawing 22] The explanatory view showing various kinds of set points in case the 2nd image is 
expanded horizontally and all of the screens are displayed. 

[Drawing 23] The explanatory view showing various kinds of set points in case the 2nd image is 
expanded perpendicularly and all of the screens are displayed. 

[Drawing 24] The explanatory view showing various kinds of set points in case the 2nd image is reduced 
perpendicularly and all of the screens are displayed. 

[Drawing 25] The block diagram showing the internal configuration of the animation write control section 
74. 

[Drawing 26] The timing chart which shows horizontal actuation of the animation write control section 
74. 

[Drawing 27] The timing chart which shows actuation of the perpendicular direction of the animation 
write control section 74. 

[Drawing 28] The block diagram showing the internal configuration of 3 port image storage section 63. 

[Drawing 29] The block diagram showing the internal configuration of 3 port memory 263. 

[Drawing 30] The block diagram showing the internal configuration of the serial write control section 260. 

[Drawing 31] The timing chart which shows actuation of the serial write control section 260. 

[Drawing 32] The block diagram showing other configurations of the video-signal change-over section. 

[Drawing 33] The block diagram showing other configurations of the V-PLL section. _ . 
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[Drawing 34] The explanatory view showing the display action in the conventional graphic display device. 

[Description of Notations] 

40 — Keyboard 

42 — Mouse 

50 — CPU 

52 — CPU bus 

60 — Storage section 

61-63 — Image storage section 

71-73 — Storage control section 

74 — Animation write control section 

76 — Video-signal separation / digitization control section 

78 — Animation data decompression section 

80 Image control signal generating section 

82 82a — Video-signal change-over section 

84 — Clock signal change-over section 

86 — D-A conversion section 

88 — Amplifier 

90 — Color monitor 

1 00 — The DPLL section 

111 — Horizontal synchronization period counter 

112 — Level back porch period counter 

113 — Level image shelf^life counter 

114 — Level front porch period counter 

115 — Level reset counter 

116 — AND gate 

121 — Vertical-synchronization period counter 

122 — Perpendicular back porch period counter 

123 — Perpendicular image shelf^life counter 

1 24 — Perpendicular front porch period counter 

125 — Perpendicular reset counter 

126 — AND gate 

131-133 — Enabling-signal generation circuit 

134 — Level display initiation period counter 

135 — Level viewing-area period counter 

136 — AND gate 

137 — Perpendicular display initiation period counter ' ' 

138 — Perpendicular viewing-area period counter 

139 — AND gate 

141 — H-PLL section 

142 — V-PLL section 

143-145 — Waveform-shaping section 

146 — NAND gate 

147 — Inverter 

148 — Address-generation circuit 
151,152 — D flip-flop 

1 53 — AND gate 

1 60 — Random read-out / write control section 

161 — Serial read-out control section > 

162 — Memory 
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165 — Memory celTarray 

166 — Selector 

1 67,1 68 — 3 State buffer 
171-174 — Address register 
176 — Decoder 
180.182,184 — Adder 
186,188 — Latch 
190 — Level counter 
192,194,196,198 — AND gate 

199 — D flip-flop 

200 — DRH-PLL section 

201 — Perpendicular image starting position counter 

202 — Perpendicular image field period counter 

203 — AND gate 

211 — Level image starting position counter 

212 — Level image field period counter 

213 — AND gate 

221 — DV-PLL section 

222 — Perpendicular write-in initiation counter 

223 — Perpendicular write-in field counter 

224 — AND gate 

231 — DH-PLL section 

232 — Level write-in initiation counter 

233 — Level write-in field counter 
241-243 — Waveform-shaping section 
244 — NAND gate 

250 — Control clock change-over section 

260 — Serial write control section 

261 — Random read-out / write control section 

262 — Serial read-out control section 
271 — Memory cell array 

272,273 — Selector 
274 — AND gate 
275,276 — 3 State buffer 

320 — PLL circuit 

321 — Counting-down circuit 
AHAL — Starting point address 
ADBUS — Address bus 

ADSEL — Address selection signal 
AEN — Address valid signal 
AR, AG, AB — Analog video signal 
BHBL Addition address 
CLK1-GLK3 — Clock signal 
DACLK — Clock signal 
DDCLK — Clock signal 

DHSYNC — Horizontal Synchronizing signal 

DRCLK — Clock signal 

DTCLK — Dot clock signal 

DVSYNC — Vertical Synchronizing signal 
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V HB — Level back porch period 
HCLR — Level reset signal 
HE — Level image shelf^life 
HF — Level front porch period 

HPIE, HPIE1-HPIE3 — Perpendicular read-out enabling signal 

HR — Level reset period 

HS — Horizontal synchronization period 

HSYNC — Horizontal Synchronizing signal 

HYENB — Horizontal effective enable signal 

INC — Perpendicular increment signal 

Mh — Level scale factor 

Mv — Perpendicular scale factor 

MPX — Multiplexer signal 

Pi — Address reference point 

RADDRS — Random address 

RDATA — Random data 

RE — Lead enable signal 

RGB 01-03. RGBIO — Video signal 

RRD — Random read-out signal 

RWR — Random write-in signal 

SADDRS — Serial address 

SRD — Serial read-out enabling signal 

SWEO — Write-permission signal 

VB — Perpendicular back porch period 

VCLK — Clock signal 

VCLR — Perpendicular reset signal 

VE — Perpendicular image shel-Plife 

VF — Perpendicular front porch period 

VPIE. VPIE1-VPIE3 — Horizontal read"-out enabling signal 

VR — Perpendicular reset period 

VS — Vertical-synchronization period 

VSYNC — Vertical Synchronizing signal 

VYENB — Perpendicular effective enable signal 

W01-W03 — Image field 

WEO — Write enable signal 



[Translation done,] 
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